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• EXTRACTION OF CONTAMINATED GROUND WATER, TREATMENT BY AIR STRIPPING AND CARBON ADSORPTION, IF
NECESSARY, AND REPLACEMENT IN THE AQUIFER.

• EXCAVATION AND TRANSPORT OF CONTAMINATED SOIL OFF SITE FOR INCINERATION AND DISPOSAL IN A
COMMERCIAL LANDFILL.

• CONDUCTING GROUNDWATER MONITORING TO ENSURE THE EFFECTIVENESS OF THE GROUNDWATER TREATMENT
ALTERNATIVE.

THIS ALTERNATIVE WILL CONTROL POTENTIAL FUTURE EXPOSURES AND RISKS ASSOCIATED WITH CONTAMINATED SHALLOW
GROUND WATER.

STATUTORY DETERMINATIONS

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLIES WITH FEDERAL AND STATE
REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE TO THE REMEDIAL ACTION, AND IS
COST-EFFECTIVE. THIS REMEDY UTILIZES PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT
PRACTICABLE AND SATISFIES THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT REDUCES TOXICITY,
MOBILITY, OR VOLUME AS A PRINCIPAL ELEMENT.  IN ORDER TO ENSURE THAT THE GROUNDWATER TREATMENT CONTINUES TO
PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, A REVIEW WILL BE CONDUCTED BY DDOU WITHIN
FIVE YEARS AFTER COMMENCEMENT OF THE REMEDIAL ACTION.

BY: JAMES J. SCHERER
REGION VIII ADMINISTRATOR              DATE: 09/27/90
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1.0 SITE NAME, LOCATION, AND DESCRIPTION

DDOU IS LOCATED AT 1200 SOUTH STREET AND TOMLINSON ROAD ALONG THE ORIGINAL RIGHT-OF-WAY OF THE CENTRAL
PACIFIC RAILROAD IN THE NORTHERN REACHES OF THE CITY OF OGDEN, WEBER COUNTY, UTAH (SEE FIGURE 1).  THE UTAH
GENERAL DEPOT WAS ORIGINALLY ACTIVATED ON SEPTEMBER 15, 1941, AND LATER RENAMED THE DEFENSE DEPOT OGDEN,
UTAH.

THE DEPOT IS SITUATED IN A SEMI-RURAL SETTING WITH THE SMALL COMMUNITIES OF HARRISVILLE (POPULATION 2,500)
LOCATED 1.5 MILES TO THE NORTH, FAN WEST (POPULATION 1,750) LOCATED 3 MILES TO THE NORTHWEST, AND NUMEROUS
SMALL RANCHES AND A FEW SMALL BUSINESSES LOCATED TO THE WEST, EAST, AND SOUTH. THE WALQUIST JUNIOR HIGH
SCHOOL IS LOCATED APPROXIMATELY 1.5 MILES TO THE NORTHWEST.  DDOU COVERS APPROXIMATELY 1,100 ACRES IN A
TOPOGRAPHICALLY FLAT AREA WITHIN THE GREAT SALT LAKE VALLEY.  IT IS DRAINED BY MILL AND FOUR-MILE CREEKS,
BOTH OF WHICH TRAVERSE THE INSTALLATION FROM EAST TO WEST.  A DDOU RESIDENTIAL AREA IS LOCATED APPROXIMATELY
200 FEET WEST OF THE PARADE GROUND AREA AND ABOUT 800 FEET SOUTH OF THE FRENCH DRAIN AREA. HOWEVER, NO ONE
CURRENTLY USES THE SHALLOW GROUND WATER AT THE DEPOT. THE NEAREST OFF-BASE RESIDENCE IS LOCATED ABOUT
ONE-QUARTER MILE TO THE NORTHEAST.

THE DEPOT IS UNDERLAIN BY UNCONSOLIDATED LACUSTRINE AND ALLUVIAL DEPOSITS OF QUATERNARY AND RECENT AGE.  A
SHALLOW WATER TABLE AQUIFER, RANGING IN THICKNESS FROM 5 TO 30 FEET, UNDERLIES THE SITE AT DEPTHS RANGING
FROM 6 TO 12 FEET BELOW THE GROUND SURFACE.  THE SHALLOW AQUIFER IS CLASSIFIED BY THE STATE OF UTAH AS A
CLASS II AQUIFER, A POTENTIAL FUTURE SOURCE OF DRINKING WATER.  GROUNDWATER FLOW IN THE SHALLOW AQUIFER
UNDERLYING OU 2 IS TOWARD THE NORTHWEST.  A DEEPER, CONFINED AQUIFER HAS BEEN ENCOUNTERED AT A DEPTH OF
APPROXIMATELY 125 FEET BELOW THE GROUND SURFACE IN THE NORTHERN PART OF DDOU.  WHERE ENCOUNTERED, THIS
AQUIFER EXHIBITS ARTESIAN CONDITIONS WITH WATER LEVELS IN THE WELLS RISING ABOVE THE GROUND SURFACE. REGIONAL
STUDIES INDICATE THAT THERE MAY BE SOME HYDROLOGIC COMMUNICATION BETWEEN THE SHALLOW AND DEEP AQUIFERS.  THE
STRONG UPWARD GRADIENT WHICH

CURRENTLY EXISTS COULD POTENTIALLY CHANGE IN THE FUTURE AS A RESULT OF EXCESSIVE PUMPING OF GROUND WATER FROM
THE DEEPER AQUIFERS.

IN THE PAST, BOTH LIQUID AND SOLID MATERIALS HAVE BEEN DISPOSED OF AT DDOU.  OILY LIQUID MATERIALS AND
COMBUSTIBLE SOLVENTS WERE BURNED IN PITS, AND SOLID MATERIALS WERE BURIED, BURNED, OR TAKEN OFF SITE FOR
DISPOSAL. SEVERAL WASTE DISPOSAL AREAS HAVE BEEN IDENTIFIED ON PROPERTY CURRENTLY OR FORMERLY CONTROLLED BY
DDOU.  THE SIX DIFFERENT WASTE DISPOSAL AREAS AT DDOU HAVE BEEN DIVIDED INTO FOUR OPERABLE UNITS.  UNDER THE
NATIONAL CONTINGENCY PLAN (NCP), "AN OPERABLE UNIT IS A DISCRETE PART OF A REMEDIAL ACTION THAT CAN FUNCTION
INDEPENDENTLY AS A UNIT AND CONTRIBUTES TO PREVENTING OR MINIMIZING A RELEASE OR THREAT OF A RELEASE."  THIS
RECORD OF DECISION (ROD) ADDRESSES OPERABLE UNIT 2, THE FIRST OF THE DDOU OUS TO COMPLETE THE REMEDIAL
INVESTIGATION FEASIBILITY STUDY (RI/FS) PROCESS.

OPERABLE UNIT 2, WHICH IS LOCATED IN THE SOUTHEAST PART OF DDOU (SEE FIGURE 1), IS COMPOSED OF THE FRENCH
DRAIN AREA AND THE FORMER PESTICIDE STORAGE BUILDING (BUILDING 51), AS WELL AS THE PARADE GROUND AREA,
ALTHOUGH THERE IS NO DISCRETE BOUNDARY.  ANALYSES OF SOIL SAMPLES REVEALED THAT THE SOIL IN THE FRENCH DRAIN
HAS BEEN CONTAMINATED WITH THE INSECTICIDE CHLORDANE AND THE HERBICIDE BROMACIL.  ANALYSIS OF ONE GROUND
WATER SAMPLE FROM A WELL IMMEDIATELY ADJACENT TO THE FRENCH DRAIN INDICATED CONCENTRATIONS OF CHLORDANE ABOVE
THE EPA DRINKING WATER STANDARDS.  GROUND WATER IN THE SHALLOW AQUIFER UNDERLYING THE PARADE GROUND IS
CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS (VOCS) INCLUDING TRICHLOROETHENE (TCE) AND
CIS-1,2-DICHLOROETHENE (CIS-1,2-DCE).

#SHEA
2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 HISTORY

AS DISCUSSED IN THE PREVIOUS SECTION, OU 2 IS COMPOSED OF THE FRENCH DRAIN AREA AND THE FORMER PESTICIDE
STORAGE BUILDING (BUILDING 51), AS WELL AS THE PARADE GROUND AREA.  THE LOCATIONS OF THE AREAS WITHIN OU 2
ARE SHOWN IN FIGURE 1.

2.1.1 FRENCH DRAIN AREA

THE FRENCH DRAIN IS LOCATED IN THE SOUTHEAST PORTION OF THE DEPOT NEXT TO BUILDING 23.  IT CONSISTS OF AN
8.5-FOOT BY 20-FOOT AREA WHICH HAS BEEN EXCAVATED TO A DEPTH OF APPROXIMATELY 2.5 TO 4 FEET AND FILLED WITH
GRAVEL.  THE DRAIN WAS COVERED BY A SERIES OF RAILROAD RAILS (REMOVED DURING THE PHASE II SITE
CHARACTERIZATION ACTIVITIES) SPACED ABOUT THREE INCHES APART.  IT WAS SURROUNDED BY AN ASPHALT PARKING AND
STORAGE AREA. ACCORDING TO DDOU PERSONNEL, THE FRENCH DRAIN AREA WAS USED AS A MIXING AND LOADING AREA FOR
PESTICIDES AND HERBICIDES FROM THE EARLY 1970S UNTIL AS LATE AS 1985.  IT HAS ALSO BEEN REPORTED THAT EMPTY



PESTICIDE AND HERBICIDE CONTAINERS WERE RINSED, AND THE RINSATE WAS DISCHARGED INTO THE FRENCH DRAIN.  SINCE
THE FRENCH DRAIN IS NOT TIED TO ANY SEWER LINES, THE RINSATE PERCOLATED INTO THE GROUND.

2.1.2 FORMER PESTICIDE STORAGE BUILDING

THE FORMER PESTICIDE STORAGE BUILDING (BUILDING 51) IS LOCATED APPROXIMATELY 800 FEET SOUTHWEST OF THE FRENCH
DRAIN.  THE BUILDING WAS USED FOR STORING AND MIXING PESTICIDES UNTIL JANUARY OF 1984.  THE BUILDING IS
PRESENTLY USED TO STORE PAINT PRODUCTS.  A NEW PESTICIDE FACILITY (BUILDING 21) WAS CONSTRUCTED AND PUT INTO
SERVICE IN JANUARY OF 1984 AND HAS BEEN IN USE SINCE THAT TIME FOR PESTICIDE STORAGE AND MIXING. NO
CONTAMINANTS ASSOCIATED WITH THIS SITE HAVE BEEN DETECTED IN THE TWO GROUND WATER OR THREE SOIL SAMPLES
COLLECTED FROM THE WELL AND SOIL BORING LOCATED ADJACENT TO THIS BUILDING.

2.1.3 PARADE GROUND AREA

THE PARADE GROUND IS A GRASSY LAWN AREA LOCATED SOUTH OF THE FRENCH DRAIN. TWO OIL BURNING PITS MEASURING
APPROXIMATELY 6 FEET BY 9 FEET AT THE PARADE GROUND AREA WERE IDENTIFIED FROM DDOU RECORDS DURING AN EARLY
INVESTIGATION.  ALTHOUGH THE EXACT LOCATION OF THESE BURNING PITS IS NOT KNOWN, ELEVATED TCE SOIL GAS
MEASUREMENTS TAKEN IN THE PARADE GROUND AREA, AS WELL AS ELEVATED TCE AND OTHER VOCS IN THE GROUND WATER
SAMPLED FROM WELLS DOWNGRADIENT, CONFIRMED THE PRESENCE OF CONTAMINATION IN THIS AREA.

2.2 ENFORCEMENT HISTORY

IN 1979, A RECORDS SEARCH WAS PERFORMED TO DETERMINE PAST WASTE MANAGEMENT PRACTICES AT THE FACILITY.  THE
STUDY IDENTIFIED LOCATIONS ON DDOU WHERE HAZARDOUS MATERIALS MIGHT HAVE BEEN USED, STORED, TREATED, OR
DISPOSED OF. THREE DDOU LOCATIONS WERE RECOMMENDED FOR FURTHER STUDY, INCLUDING THE FRENCH DRAIN AREA WHICH
IS PART OF OU 2.

IN 1984, DDOU WAS PROPOSED FOR INCLUSION ON THE NATIONAL PRIORITIES LIST (NPL) AND THE DECISION WAS FINALIZED
IN JULY OF 1987.  AS A RESULT, THE DEFENSE LOGISTICS AGENCY (DLA) WAS DIRECTED TO CONDUCT A STUDY TO
DETERMINE THE LOCATION OF ANY PAST DISPOSAL SITES AND THE POTENTIAL FOR GROUNDWATER CONTAMINATION RESULTING
FROM THOSE SITES.

ON JUNE 30, 1986, DDOU ENTERED INTO A MEMORANDUM OF AGREEMENT WITH THE STATE OF UTAH DEPARTMENT OF HEALTH
(UDOH) AND THE US ENVIRONMENTAL PROTECTION AGENCY TO UNDERTAKE AN RI/FS UNDER THE INSTALLATION RESTORATION
PROGRAM.  A TECHNICAL REVIEW COMMITTEE COMPOSED OF DDOU, EPA, UDOH, AND LOCAL OFFICIALS WAS ESTABLISHED IN
1987.

IN NOVEMBER OF 1989, DDOU ENTERED INTO A FEDERAL FACILITY AGREEMENT BETWEEN DDOU, EPA, AND UDOH.  THE PURPOSE
OF THE AGREEMENT WAS TO ESTABLISH A PROCEDURAL FRAMEWORK AND SCHEDULE FOR DEVELOPING, IMPLEMENTING, AND
MONITORING APPROPRIATE RESPONSE ACTIONS AT DDOU IN ACCORDANCE WITH EXISTING REGULATIONS.  THE FFA REQUIRES
THE SUBMITTAL OF SEVERAL PRIMARY AND SECONDARY DOCUMENTS FOR EACH OF THE FOUR OPERABLE UNITS AT DDOU.  THIS
ROD CONCLUDES ALL OF THE RI/FS REQUIREMENTS FOR OU 2.

2.3 INVESTIGATION HISTORY

IN 1981, TEN SHALLOW MONITORING WELLS WERE INSTALLED AT DDOU, INCLUDING FOUR WELLS IN THE VICINITY OF OU 2. 
ANALYSIS OF THE GROUND WATER SAMPLED FROM THESE WELLS INDICATED THE PRESENCE OF PESTICIDES AND VOCS.

IN 1985 AND 1986, AN INVESTIGATION AND EVALUATION OF THE HYDROGEOLOGY OF THE VARIOUS DDOU SITES WAS
CONDUCTED.  FIVE ADDITIONAL MONITORING WELLS WERE INSTALLED IN THE VICINITY OF OU 2.  ANALYSIS OF THE GROUND
WATER SAMPLED FROM BOTH SETS OF WELLS INDICATED THE PRESENCE OF PESTICIDES IN SAMPLES FROM WELLS IN THE
IMMEDIATE VICINITY OF THE FRENCH DRAIN.

DURING THE SUMMER AND FALL OF 1988, PHASE I OF THE RI SITE CHARACTERIZATION ACTIVITIES WAS CONDUCTED.  THESE
ACTIVITIES INCLUDED A SOIL-GAS INVESTIGATION, DRILLING AND SAMPLING OF SHALLOW AND DEEP SOIL BORINGS,
INSTALLATION OF SHALLOW MONITORING WELLS, AND SAMPLING AND ANALYSIS OF ALL MONITORING WELLS INSTALLED AT
DDOU.  THREE MONITORING WELLS WERE INSTALLED IN THE OU 2 AREA AND TWO SOIL BORINGS WERE DRILLED AND SAMPLED. 
PHASE I ALSO INCLUDED A WATER WELL SURVEY AND DEVELOPMENT OF A LIST OF POTENTIAL HUMAN, FLORAL, AND FAUNAL
RECEPTORS WHICH WAS USED IN THE PREPARATION OF AN ENDANGERMENT ASSESSMENT.  IN GENERAL, RESULTS OF THE PHASE
I SITE CHARACTERIZATION ACTIVITIES INDICATED THAT NO CONTAMINANTS WERE PRESENT IN THE SOIL SAMPLES ANALYZED
AND LOW CONCENTRATIONS OF VOCS WERE PRESENT IN THE SOIL GAS AND GROUND WATER UNDERLYING THE SITE.

THE PHASE II RI SITE CHARACTERIZATION ACTIVITIES, CONDUCTED DURING NOVEMBER AND DECEMBER OF 1989 AND JANUARY
OF 1990, INCLUDED EXCAVATION AND SAMPLING OF TEST PITS, DRILLING AND SAMPLING OF ADDITIONAL SHALLOW SOIL
BORINGS, INSTALLATION AND SAMPLING OF ADDITIONAL SHALLOW MONITORING WELLS, SURFACE SOIL SAMPLING AND
ANALYSIS, AND INSTALLATION AND SAMPLING OF DEEP MONITORING WELLS.  DURING PHASE II, FIVE SHALLOW MONITORING



WELLS WERE INSTALLED IN THE VICINITY OF OU 2.  IN ADDITION, A TEST PIT WAS EXCAVATED AND SIX SOIL BORINGS
WERE DRILLED AND SAMPLED.  RESULTS OF THE PHASE II SITE CHARACTERIZATION ACTIVITIES CONFIRMED THE PRESENCE OF
VOCS IN THE SHALLOW GROUND WATER UNDERLYING OU 2 IN CONCENTRATIONS WHICH EXCEEDED MAXIMUM CONTAMINANT LEVELS
(MCLS) IN SAMPLES FROM FIVE WELLS.  IN ADDITION, RELATIVELY HIGH CONCENTRATIONS OF THE PESTICIDE CHLORDANE
(450 MG/KG) AND THE HERBICIDE BROMACIL (3700 MG/KG) WERE DETECTED IN SOIL SAMPLES FROM THE FRENCH DRAIN.

2.4 COMMUNITY RELATIONS HISTORY

THE PHASE II RI REPORT, THE OU 2 FEASIBILITY STUDY REPORT, AND THE PROPOSED PLAN FOR DDOU OU 2 WERE RELEASED
TO THE PUBLIC ON JUNE 15,1990. THESE DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC IN BOTH THE ADMINISTRATIVE
RECORD AND AN INFORMATION REPOSITORY MAINTAINED AT THE WEBER COUNTY LIBRARY.  THE NOTICE OF AVAILABILITY FOR
THESE TWO DOCUMENTS WAS PUBLISHED IN THE SALT LAKE TRIBUNE, THE DESERET NEWS, AND THE OGDEN STANDARD EXAMINER
ON JUNE 15,16, AND 17,1990.  A PUBLIC COMMENT PERIOD WAS HELD FROM JUNE 15,1990 THROUGH JULY 14, 1990.  IN
ADDITION, A PUBLIC MEETING WAS HELD ON JULY 2, 1990.  AT THIS MEETING, REPRESENTATIVES FROM DDOU, EPA, AND
THE STATE OF UTAH ANSWERED QUESTIONS ABOUT PROBLEMS AT THE SITE AND THE REMEDIAL ALTERNATIVES UNDER
CONSIDERATION.  A COURT REPORTER PREPARED A TRANSCRIPT OF THE MEETING.  A COPY OF THE TRANSCRIPT AND ALL
WRITTEN COMMENTS RECEIVED DURING THE COMMENT PERIOD HAVE BEEN PLACED IN THE ADMINISTRATIVE RECORD.  IN
ADDITION, COPIES OF THE TRANSCRIPT WERE SENT TO ALL OF THE MEETING ATTENDEES WHO REQUESTED ONE.  A RESPONSE
TO THE COMMENTS RECEIVED DURING THIS PERIOD IS INCLUDED IN THE RESPONSIVENESS SUMMARY, WHICH IS PART OF THIS
RECORD OF DECISION.  THIS DECISION DOCUMENT PRESENTS THE SELECTED REMEDIAL ACTION FOR DDOU OU 2, CHOSEN IN
ACCORDANCE WITH CERCLA, AS AMENDED BY SARA AND, TO THE EXTENT PRACTICABLE, THE NATIONAL CONTINGENCY PLAN. 
THE DECISION FOR THIS SITE IS BASED ON THE ADMINISTRATIVE RECORD.

2.5 SCOPE AND ROLE OF OPERABLE UNITS

DDOU, WITH CONCURRENCE FROM THE STATE OF UTAH AND EPA, HAS ELECTED TO DIVIDE THE SITE INTO FOUR OPERABLE
UNITS.  THEY ARE:

• OPERABLE UNIT 1: BURIAL SITES 1, 3-B, AND 3-C

• OPERABLE UNIT 2: FRENCH DRAIN AREA, FORMER PESTICIDE STORAGE BUILDING, AND THE PARADE GROUND
AREA

• OPERABLE UNIT 3: BURIAL SITE 3-A AND THE WORLD WAR II MUSTARD GAS STORAGE AREA

• OPERABLE UNIT 4: BURIAL SITES 4-A THROUGH 4-E, THE OIL BURNING PIT AREA, AND THE BACKFILLED
PLAIN CITY CANAL

THE REMEDIAL ACTIONS PLANNED FOR THESE UNITS ARE INDEPENDENT OF ONE ANOTHER.  THIS RECORD OF DECISION
ADDRESSES THE REMEDIAL ACTION FOR OPERABLE UNIT 2, WHICH IS THE FIRST OF THE DDOU OPERABLE UNITS TO COMPLETE
THE RI/FS PROCESS.

#SC
3.0  SITE CHARACTERIZATION

3.1 NATURE AND EXTENT OF CONTAMINATION

THERE IS NO EVIDENCE OF A REALLY EXTENSIVE CONTAMINATION IN THE GROUND WATER BENEATH OR DOWNGRADIENT FROM THE
FRENCH DRAIN.  THIS CONFIRMS REPORTS THAT THE FRENCH DRAIN WAS USED ONLY FOR OCCASIONAL OVERFLOW AND RINSING
AND NOT FOR FREQUENT DISPOSAL OF PESTICIDES, HERBICIDES, OR OTHER CONTAMINANTS.  NO SOIL OR GROUNDWATER
CONTAMINATION RELATED TO BUILDING 51 WAS DETECTED.

THE ONLY CONTAMINANTS DETECTED IN THE SOIL AT OU 2 ARE LOCATED IN THE FRENCH DRAIN.  ALTHOUGH RELATIVELY HIGH
CONCENTRATIONS OF THE INSECTICIDE CHLORDANE (450 MG/KG) AND THE HERBICIDE BROMACIL (3700 MG/KG) WERE FOUND IN
LOCALIZED "HOT SPOTS IN THE SOIL NEAR THE SURFACE, THE CONTAMINANTS WERE NOT DETECTED BELOW A DEPTH OF 2.5
FEET.  CHLORDANE WAS DETECTED IN ONE SAMPLE FROM A WELL LOCATED IMMEDIATELY ADJACENT TO THE FRENCH DRAIN AT A
CONCENTRATION OF 4.6 UG/L WHICH IS OVER TWICE ITS PROPOSED MCL OF 2 UG/L.  CHLORDANE HAS NEVER BEEN DETECTED
IN ANY OTHER GROUNDWATER SAMPLES AT OU 2.  THE DETECTION OF SEVERAL VOCS IN THE TEST PIT SOIL SAMPLES
COLLECTED FROM THE FRENCH DRAIN INDICATE THAT IT MAY BE A SOURCE OF VOCS IN THE GROUND WATER UNDERLYING OU 2. 
IT SHOULD BE NOTED THAT VINYL CHLORIDE WAS ANALYZED FOR BUT NEVER DETECTED IN THE OU 2 GROUNDWATER SAMPLES.

THE MAJOR SOURCE OF VOCS IN THE SHALLOW GROUND WATER UNDERLYING OU 2 APPEARS TO BE CENTERED AROUND THE
NORTHWEST CORNER OF THE PARADE GROUND, WHERE THE HIGHEST CONCENTRATION OF TCE WAS MEASURED AT 25 UG/L DURING
THE PHASE II SAMPLING ACTIVITIES.  FIVE UG/L IS THE MAXIMUM CONTAMINANT LEVEL (MCL) FOR TCE ALLOWED IN A
PUBLIC WATER SUPPLY.  FIGURE 2 SHOWS THE DISTRIBUTION OF TCE CONTAMINANT CONCENTRATIONS IN THE GROUND WATER
BENEATH OU 2.  THE ZONE OF ELEVATED TCE CONCENTRATIONS (DEFINED AS GREATER THAN 1 UG/L) EXTENDS DOWNGRADIENT



FOR APPROXIMATELY 4,000 FEET.  THE TOTAL AREAL EXTENT OF THE ZONE UNDERLAIN BY CONCENTRATIONS OF TCE ABOVE
THE MCL OF 5 UG/L IS ON THE ORDER OF 14 ACRES, ALTHOUGH THIS AREA COULD INCREASE IN SIZE BEFORE REMEDIATION
BEGINS.  THE TOTAL VOLUME OF GROUND WATER CONTAINING TCE AT CONCENTRATIONS ABOVE 5 UG/L IS ESTIMATED TO BE
APPROXIMATELY 28 MILLION GALLONS.  THIS ESTIMATE IS BASED ON THE ASSUMPTION THAT THE CONTAMINANT
CONCENTRATION REMAINS CONSTANT THROUGHOUT THE ENTIRE THICKNESS OF THE SHALLOW AQUIFER.  IT SHOULD BE NOTED,
HOWEVER, THAT THE CURRENT SIZE OF THE AREA INSIDE THE 5 UG/L CONTOUR MAY INCREASE BEFORE REMEDIES ACTUALLY
BEGIN AT OU 2.

SPECULATION THAT THE VOCS PRESENT IN THE GROUND WATER BENEATH THE PARADE GROUND MAY BE MIGRATING FROM THE OIL
BURNING PITS REPORTEDLY LOCATED AT THE SOUTH END OF THE PARADE GROUND ARE UNFOUNDED, BASED ON RESULTS OF
GROUNDWATER AND SOIL SAMPLES ANALYZED FROM WELLS INSTALLED AT THE SOUTH END OF THE PARADE GROUND WHICH
INDICATE THAT NO VOCS ARE PRESENT IN EITHER MEDIUM IN THAT AREA.  THUS, THE REPORTED LOCATIONS OF THE OIL
BURNING PITS APPEAR TO BE INCORRECT.  BASED ON DATA OBTAINED DURING PHASE II, THE ACTUAL SOURCE OF TCE IN THE
GROUND WATER APPEARS TO BE LOCATED IN THE IMMEDIATE VICINITY OF THE NORTHWEST COMER OF THE PARADE GROUND.  IN
ANY EVENT, GIVEN THE CONCENTRATIONS OF VOCS PRESENT IN THE OU 2 GROUNDWATER SAMPLES, THE SOURCE IS VERY
SMALL.

3.2 PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS

A BASELINE RISK ASSESSMENT WAS CONDUCTED FOR OU 2 FOLLOWING COMPLETION OF THE PHASE II SITE CHARACTERIZATION
ACTIVITIES.  THE PURPOSE OF THE ASSESSMENT WAS TO DETERMINE THE MOST SIGNIFICANT CONTAMINANTS PRESENT AT OU
2, THE DIFFERENT WAYS BY WHICH PEOPLE OR PLANTS AND ANIMALS POTENTIALLY WOULD COME INTO CONTACT WITH THE
CONTAMINANTS, AND THE PROBABILITY OF ANY HARMFUL EFFECTS OCCURRING AS A RESULT OF THAT CONTACT.  BASED ON THE
DATA COLLECTED AND RESULTS OF THE RISK ASSESSMENT, THE MEDIA OF CONCERN FOR OU 2 WERE DETERMINED TO BE SOIL
AND GROUND WATER IN THE FRENCH DRAIN AREA, GROUND WATER DOWNGRADIENT OF THE PARADE GROUND, AND CONTAMINATED
VAPORS EMANATING FROM THE GROUNDWATER SURFACE.  OTHER FORMS OF AIRBORNE CONTAMINATION, SUCH AS DUST
EMISSIONS, ARE NOT PRESENT AT OU 2.  MOST OF THE SURFACES AT OU 2 ARE EITHER PAVED OR LANDSCAPED WITH GRASS
WHICH PREVENTS DUST FROM BEING GENERATED.  VOLATILE CONTAMINANTS WERE NOT FOUND IN SIGNIFICANT CONCENTRATIONS
IN THE SOIL FROM THE FRENCH DRAIN OR PARADE GROUND.  SURFACE WATER WAS NOT CONSIDERED A MEDIUM OF CONCERN FOR
OU 2 BECAUSE THE ONLY SURFACE WATER IN THE VICINITY IS UPGRADIENT FROM THE OU 2 SITES.  IN ADDITION,
CONTAMINANT CONCENTRATIONS WERE AT OR BELOW DETECTION LIMITS IN SURFACE WATER SAMPLES.  RESULTS OF THE
BASELINE RISK ASSESSMENT INDICATED THAT CONTAMINANT CONCENTRATIONS IN THE SOIL AND GROUND WATER AT OU 2 POSE
NO SIGNIFICANT CURRENT RISKS TO HUMAN HEALTH OR THE ENVIRONMENT.  HOWEVER, THERE IS A POTENTIAL FOR
SIGNIFICANT FUTURE RISKS IF LAND USE CHANGES AT OU 2.  IN PARTICULAR, IN THE UNLIKELY EVENT REFERENCE DOSES
(RFDS) HAVE BEEN DEVELOPED FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM EXPOSURE TO CHEMICALS
EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS OF MG/KG-DAY, ARE ESTIMATES OF
ALLOWABLE LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS.  ESTIMATED CHRONIC
INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED
DRINKING WATER) CAN BE COMPARED TO THE RFD.  RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES OR ANIMAL
STUDIES TO WHICH UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO
PREDICT EFFECTS ON HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE THE
POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

3.2.4 RISK CHARACTERIZATION

EXCESS LIFETIME CANCER RISKS (SOMETIMES REFERRED TO AS CARCINOGENIC RISKS) ARE DETERMINED BY MULTIPLYING THE
INTAKE LEVEL BY THE CANCER SLOPE FACTOR. THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN
SCIENTIFIC NOTATION (E.G., 1 X (10-6).  AN EXCESS LIFETIME CANCER RISK OF 1 X (10-6) INDICATES THAT, AS A
PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS A ONE IN A MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF
CHRONIC SITE-RELATED EXPOSURE TO CARCINOGENS OVER A 70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS
AT THE SITE.  ACCORDING TO THE NATIONAL CONTINGENCY PLAN, THE TARGET RISK LEVEL FOR A SITE IS 1 X (10-6),
ALTHOUGH A VALUE IN THE RANGE OF 1 X 10 TO 1 X (10-6) IS ACCEPTABLE.

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS THE
HAZARD QUOTIENT (HQ).  THE HQ IS THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION
IN A GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE.  BY ADDING THE HQS FOR ALL CONTAMINANTS WITHIN A
MEDIUM AND ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED, A HAZARD INDEX (HI) CAN BE
GENERATED.  A TOTAL HAZARD INDEX GREATER THAN 1 INDICATES THAT THERE MAY BE A CONCERN FOR POTENTIAL HEALTH
EFFECTS, WHILE A TOTAL HAZARD INDEX LESS THAN 1 INDICATES THAT THE CONCERN FOR POTENTIAL HEALTH EFFECTS IS
QUITE LOW.

THE CARCINOGENIC RISK TO DDOU RESIDENTS ASSOCIATED WITH THE CURRENT INHALATION EXPOSURE PATHWAY IS ON THE
ORDER OF 2 X (10-9), WHICH IS INSIGNIFICANT.  THE POTENTIAL CARCINOGENIC RISK TO FUTURE OFF-SITE RESIDENTS
WHO USE THE SHALLOW GROUND WATER AT THE WESTERN BOUNDARY IS ON THE ORDER OF 1 X (10-8), WHICH IS ALSO
INSIGNIFICANT.  THE TOTAL HAZARD INDEX FOR NONCARCINOGENIC EFFECTS TO FUTURE OFF-SITE RESIDENTS IS ON THE
ORDER OF 5 X (10-4).  THE ESTIMATED CARCINOGENIC RISK TO POTENTIAL FUTURE ON-SITE RESIDENTS IS ON THE ORDER



OF 8 X (10-5), AND THE TOTAL HAZARD INDEX IS ESTIMATED TO EQUAL 2.  THESE VALUES COULD INCREASE IN THE FUTURE
IF CHLORDANE AND BROMACIL CONTINUE TO LEACH INTO THE GROUND WATER.  IF THAT OCCURS, THE CARCINOGENIC RISK IS
ESTIMATED TO EQUAL 3 X 10 AND THE HAZARD INDEX WOULD BE ON THE ORDER OF 200.  A LIST OF THE CARCINOGENIC AND
NONCARCINOGENIC RISKS FOR EACH OF THE SCENARIOS FROM CONTAMINANTS PRESENT AT OU 2 IS PRESENTED IN TABLE 5.

THERE DO NOT APPEAR TO BE ANY SIGNIFICANT ENVIRONMENTAL THREATS ASSOCIATED WITH OU 2.  THE ONLY AREA WHERE
ECOLOGICAL RECEPTORS COULD POSSIBLY COME INTO CONTACT WITH CONTAMINANTS IS THROUGH THE WATER AND SEDIMENTS OF
MILL CREEK.  HOWEVER, BECAUSE MILL CREEK ONLY FLOWS PART OF THE YEAR, AND IT IS A SMALL AREA, IT IS NOT A
CRITICAL HABITAT FOR WILDLIFE IN THE AREA. THERE ARE NO KNOWN THREATENED OR ENDANGERED SPECIES IN THE
VICINITY. FINALLY, BECAUSE CONCENTRATIONS OF METALS (THE MOST SIGNIFICANT CLASS OF COMPOUNDS DETECTED) ARE
SIMILAR UPSTREAM AND DOWNSTREAM FROM OU 2, IT APPEARS THAT CONTAMINANTS PRESENT AT OU 2 HAVE NO IMPACT ON
MILL CREEK.

THE PRIMARY UNCERTAINTY ASSOCIATED WITH THE EXPOSURE PATHWAY OF GREATEST CONCERN, INGESTION OF GROUND WATER
BY FUTURE ON-SITE RESIDENTS, IS WHETHER OR NOT THE PATHWAY WILL BECOME COMPLETE.  THE YIELD OF THE SHALLOW
AQUIFER IS VERY LOW, WHILE MORE PROLIFIC AQUIFERS ARE PRESENT AT REASONABLE DEPTHS.  ALL OF THE ESTIMATES OF
THE TOTAL HAZARD INDEX FOR EXPOSURE THROUGH GROUND WATER ARE INCOMPLETE, AND THEREFORE, LOW, DUE TO A LACK OF
REFERENCE DOSES FOR SOME COMPOUNDS.  AN ANALYTICAL GROUNDWATER MODEL WAS USED TO ESTIMATE FUTURE OFF- BASE
CONCENTRATIONS OF CONTAMINANTS.  THIS MODEL HAS ELEMENTS WHICH ARE NOT CONSERVATIVE, ALTHOUGH WITH A CANCER
RISK ESTIMATE OF 1 X (10-8), ANY UNDERESTIMATE OF EXPOSURE IS PROBABLY INSIGNIFICANT.  WHAT MAY BE MORE
IMPORTANT IS CERTAIN EXPOSURE PATHWAYS WHOSE RISKS WERE NOT QUANTIFIED.  THESE INCLUDE VOLATILES FROM GROUND
WATER DIFFUSING INTO THE BASEMENT OF A HOME BUILT ON TOP OF THE CONTAMINANT PLUME AT A LATER DATE AND
INHALATION AND INGESTION OF PESTICIDES IN THE SURFACE SOIL OF THE FRENCH DRAIN.

3.2.6 SUMMARY OF SITE RISKS

THERE ARE NO CURRENT, SIGNIFICANT RISKS TO HUMAN HEALTH AND THE ENVIRONMENT.  NO SIGNIFICANT RISKS ARE LIKELY
TO DEVELOP IN THE FUTURE, AS LONG AS THE DEPOT REMAINS IN EXISTENCE.  HOWEVER, IF THE DEPOT IS DEMILITARIZED
AND RESIDENTIAL HOUSING WERE BUILT IN OU 2, THE POTENTIAL EXISTS FOR SOMEONE TO INSTALL A PRIVATE WELL IN THE
CONTAMINATED PLUME OF THE SHALLOW AQUIFER AND USE THE GROUND WATER FOR ALL DOMESTIC PURPOSES. THIS SCENARIO
WOULD CREATE A SIGNIFICANT POTENTIAL FOR BOTH CARCINOGENIC AND NON-CARCINOGENIC HEALTH EFFECTS TO OCCUR. 
CONSEQUENTLY, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY
IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT AN IMMINENT AND SUBSTANTIAL DANGER TO
PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

#AE
4.0 ALTERNATIVES EVALUATION

AS PART OF THE DDOU OU 2 FEASIBILITY STUDY, 12 REMEDIAL ALTERNATIVES WERE DEVELOPED.  UNDER SECTION 121 OF
SARA, THE SELECTED REMEDIAL ACTION MUST BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COST EFFECTIVE,
AND ATTAIN FEDERAL AND STATE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).  THE SELECTED
ALTERNATIVE MUST ALSO USE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT OR RESOURCE RECOVERY TECHNOLOGIES TO
THE MAXIMUM EXTENT PRACTICABLE.  EPA GUIDANCE DOCUMENTS ESTABLISH A PREFERENCE FOR REMEDIES THAT EMPLOY
TREATMENT WHICH PERMANENTLY AND SIGNIFICANTLY REDUCES THE MOBILITY, TOXICITY, OR VOLUME OF HAZARDOUS
SUBSTANCES AS THEIR PRINCIPAL ELEMENT.  THIS SECTION SUMMARIZES HOW THE REMEDY SELECTION PROCESS FOR OU 2
ADDRESSED THESE REQUIREMENTS.

4.1 DEVELOPMENT OF PRELIMINARY ALTERNATIVES

A PRELIMINARY SET OF ALTERNATIVES WAS ASSEMBLED TO ILLUSTRATE THE RANGE OF APPROACHES AVAILABLE FOR
REMEDIATION OF OU 2.  THE MOST IMPORTANT OBJECTIVE IN CHOOSING THE PRELIMINARY ALTERNATIVES WAS THAT THEY
ADEQUATELY REPRESENT THE RANGE OF AVAILABLE REMEDIATION OPTIONS.  WITH THIS IN MIND, A SET OF ALTERNATIVES
WAS DEVELOPED STARTING WITH THE NO ACTION ALTERNATIVE, AND EACH SUBSEQUENT ALTERNATIVE REPRESENTED AN
INCREASED DEGREE OF COMPLEXITY.  EACH ALTERNATIVE CONTAINED DIFFERENT PROCESSES AND EXTENT OF REMEDIATION FOR
GROUND WATER AND SOIL.

THE PRELIMINARY ALTERNATIVES CHOSEN INCLUDE EXCAVATION AND TREATMENT OF SOILS, WITH OR WITHOUT GROUNDWATER
TREATMENT.  BOTH IN-SITU AND DIRECT TREATMENT PROCESSES WERE INCORPORATED INTO THE ALTERNATIVES, ALONG WITH
ON-SITE AND OFF-SITE DISPOSAL OPTIONS.  TWO ALTERNATIVES EMPLOYED EXTRACTION AND TREATMENT OF SOIL VAPORS TO
ENHANCE THE REMEDIATION OF GROUND WATER.

TWELVE PRELIMINARY ALTERNATIVES WERE DEVELOPED FOR DDOU OU 2.  THE MAIN FEATURES OF THESE ALTERNATIVES WERE:

1. NO ACTION - GROUND WATER MONITORING WOULD BE CONTINUED (THIS IS AN ELEMENT COMMON TO ALL ALTERNATIVES),
BUT NO ACTIVE REMEDIAL ACTIONS WOULD BE TAKEN TO REDUCE THE LEVELS OF CONTAMINATION.



2. INSTITUTIONAL ACTION - LEGAL AND ADMINISTRATIVE ACTIONS WOULD BE TAKEN AS NECESSARY TO LIMIT POTENTIAL
EXPOSURES UNDER BOTH THE CURRENT AND FUTURE USE SCENARIOS.  FOR EXAMPLE, STEPS WOULD BE TAKEN TO BLOCK OUT
WATER RIGHTS FOR DOWNGRADIENT AREAS TO PREVENT THE POSSIBLE FUTURE USE OF GROUND WATER.

3. CONTAINMENT - CONTAMINANT MIGRATION POTENTIAL WOULD BE REDUCED BY CONTROLLING INFILTRATION THROUGH
INSTALLATION OF CAPS ON THE FRENCH DRAIN AND PARADE GROUND SOURCE AREAS, AND BY USE OF SUBSURFACE BARRIERS IN
THE PARADE GROUND AREA.

4. OFF-SITE SOIL INCINERATION - CONTAMINATED SOIL WOULD BE EXCAVATED AND TRANSPORTED OFF SITE FOR
INCINERATION AND DISPOSAL AT A COMMERCIAL FACILITY.  INSTITUTIONAL ACTIONS WOULD BE EMPLOYED AS NECESSARY TO
CONTROL POTENTIAL FUTURE EXPOSURES TO CONTAMINATED GROUND WATER.

5. ON-SITE SOIL TREATMENT - CONTAMINATED SOIL WOULD BE EXCAVATED AND TREATED ON SITE USING BIOLOGICAL METHODS
AND THEN BE RETURNED TO THE EXCAVATION.  INSTITUTIONAL ACTIONS WOULD BE EMPLOYED AS NECESSARY TO CONTROL
POTENTIAL FUTURE EXPOSURES TO CONTAMINATED GROUND WATER.

6. ON-SITE GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION - CONTAMINATED GROUND WATER WOULD BE
EXTRACTED THROUGH WELLS, TREATED BY AIR STRIPPING AND POSSIBLY WITH LIQUID PHASE CARBON ADSORPTION, AND
REINJECTED INTO THE AQUIFER.  CONTAMINATED SOILS IN THE FRENCH DRAIN AREA WOULD BE EXCAVATED AND TRANSPORTED
OFF SITE FOR INCINERATION AND DISPOSAL AT A COMMERCIAL FACILITY.

7. OFF-SITE GROUNDWATER TREATMENT AND SOIL INCINERATION - CONTAMINATED GROUND WATER WOULD BE EXTRACTED
THROUGH WELLS AND TRANSPORTED OFF SITE FOR TREATMENT AND DISPOSAL AT A PUBLICLY OWNED TREATMENT WORKS (POTW).
CONTAMINATED SOIL WOULD BE EXCAVATED AND TRANSPORTED OFF SITE FOR INCINERATION AND DISPOSAL AT A COMMERCIAL
FACILITY.

8. ON-SITE GROUNDWATER TREATMENT AND ON-SITE SOIL TREATMENT - CONTAMINATED GROUND WATER WOULD BE REMOVED BY
WELLS AND TREATED BY AIR STRIPPING AND POSSIBLY LIQUID PHASE CARBON ADSORPTION, FOLLOWED BY REINJECTION INTO
THE AQUIFER.  CONTAMINATED SOIL WOULD BE EXCAVATED AND TREATED USING FIXATION STABILIZATION BEFORE BEING
RETURNED TO THE EXCAVATION.

9. IN-SITU SOIL AND GROUNDWATER TREATMENT - CONTAMINATED GROUND WATER WOULD BE TREATED IN PLACE USING STEAM
STRIPPING TECHNIQUES.  SOIL WOULD BE TREATED IN PLACE USING BIOLOGICAL METHODS.

10. BIOLOGICAL GROUNDWATER TREATMENT AND SOIL TREATMENT - CONTAMINATED GROUND WATER WOULD BE REMOVED BY WELLS
AND WOULD BE TREATED BY BIOLOGICAL METHODS BEFORE DISCHARGE TO A SURFACE DRAINAGE. CONTAMINATED SOILS WOULD
BE EXCAVATED AND TREATED USING FIXATION/STABILIZATION BEFORE BEING RETURNED TO THE EXCAVATION.

11. GROUNDWATER EXTRACTION AND OFF-SITE SOIL INCINERATION - EXTRACTION WELLS AND VENTS WOULD BE USED TO
REMOVE GROUND WATER AND VAPORS FOR SURFACE OR SPRAY EVAPORATION.  SOIL WOULD BE EXCAVATED AND TRANSPORTED OFF
SITE FOR INCINERATION AND DISPOSAL AT A COMMERCIAL FACILITY.

12. ENHANCED GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION - A COMBINATION OF WELLS AND VENTS WOULD BE
USED TO EXTRACT GROUND WATER AND VAPORS, WITH GROUND WATER BEING REINJECTED AFTER TREATMENT BY CARBON
ADSORPTION.  SOILS WOULD BE EXCAVATED AND TRANSPORTED OFF SITE FOR INCINERATION AND DISPOSAL AT A COMMERCIAL
FACILITY.

4.2 INITIAL SCREENING OF PRELIMINARY ALTERNATIVES

IN ACCORDANCE WITH CURRENT RI/FS GUIDANCE UNDER SARA, THE PRELIMINARY ALTERNATIVES WERE SCREENED USING THREE
BROAD CRITERIA: EFFECTIVENESS, IMPLEMENTABILITY, AND COST.  BECAUSE THE PURPOSE OF THIS SCREENING WAS TO
REDUCE THE NUMBER OF ALTERNATIVES THAT REQUIRE DETAILED ANALYSIS, SCREENING WAS LIMITED TO A LEVEL OF DETAIL
SUFFICIENT TO DISTINGUISH AMONG ALTERNATIVES.  COMPARISONS WERE MADE AMONG THOSE ALTERNATIVES WHICH OFFERED
SIMILAR FUNCTIONS OR EXTENT OF REMEDIATION.  THE MOST PROMISING OF EACH GROUP WAS CARRIED FORWARD FOR
DETAILED ANALYSIS.  TABLE 6 INDICATES HOW EACH ALTERNATIVE COMPARED WITH THE THREE MAJOR CRITERIA.

THE END RESULT OF THE SCREENING PROCESS WAS A SHORTENED LIST OF ALTERNATIVES WHICH WERE RECOMMENDED FOR
DETAILED ANALYSIS.  THE INTENT OF THIS SELECTION WAS TO RETAIN THOSE ALTERNATIVES WHICH APPEARED MORE
EFFECTIVE, EASIER TO IMPLEMENT, AND LESS COSTLY THAN OTHER OPTIONS OFFERING A SIMILAR LEVEL OF PROTECTION OR
EXTENT OF REMEDIATION.  IN MAKING SELECTIONS, IT WAS IMPORTANT TO PRESERVE THE ORIGINAL RANGE OF ALTERNATIVES
AS MUCH AS POSSIBLE.  THIS ALLOWED THE MORE QUANTITATIVE INFORMATION DEVELOPED IN THE DETAILED EVALUATION TO
BE APPLIED TO THOSE ALTERNATIVES WHICH OFFERED A RANGE OF PROTECTIVENESS.

AS SHOWN IN TABLE 6, SIX ALTERNATIVES WERE SELECTED FOR DETAILED ANALYSIS; ALL SIX SHARE CONTINUED MONITORING
OF GROUNDWATER QUALITY AS A COMMON ELEMENT.  THESE ALTERNATIVES WERE:



   1.  NO ACTION
   2.  INSTITUTIONAL ACTION
   4.  OFF-SITE SOIL INCINERATION
   6.  ON-SITE GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION
   7.  OFF-SITE GROUNDWATER TREATMENT AND SOIL INCINERATION
   12. ENHANCED GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION

4.3 DESCRIPTION OF ALTERNATIVES

4.3.1 ALTERNATIVE 1 - NO ACTION

THE ONLY ACTIVITIES THAT WOULD OCCUR UNDER THE NO-ACTION ALTERNATIVE ARE MONITORING GROUND WATER CONTAMINANT
LEVELS.  GROUNDWATER SAMPLES WOULD BE COLLECTED ANNUALLY FROM 20 WELLS AT OU 2 AND ANALYZED FOR VOLATILE
ORGANIC COMPOUNDS AND PESTICIDES.  THESE ANALYSES WERE SELECTED BECAUSE TCE AND CHLORDANE ARE THE PRINCIPAL
GROUNDWATER CONTAMINANTS AT OU 2.  THE PURPOSE OF THIS ALTERNATIVE IS TO SERVE AS A BASIS FOR COMPARING THE
OTHER ALTERNATIVES DESCRIBED BELOW.

4.3.2 ALTERNATIVE 2 - INSTITUTIONAL ACTION

THIS ALTERNATIVE IS LIMITED TO LEGAL AND ADMINISTRATIVE ACTIONS TO LIMIT POTENTIAL EXPOSURES UNDER THE
CURRENT AND FUTURE USE SCENARIOS.  ACTIONS TAKEN WOULD INCLUDE AN APPROPRIATE COMBINATION OF ACCESS AND USE
RESTRICTIONS FOR THE PRESENT.  FUTURE ACTIONS MIGHT INCLUDE DEED RESTRICTIONS, PROHIBITION OF BASEMENTS AND
SHALLOW GROUND WATER USE, OR FENCING.  IT MAY ALSO INVOLVE LIMITATIONS ON THE PUMPING RATE OF MUNICIPAL WELLS
IN ORDER TO PREVENT MIGRATION OF CONTAMINANTS FROM THE SHALLOW PORTION OF THE AQUIFER TO THE DEEP AQUIFER. 
GROUND WATER MONITORING AS DESCRIBED FOR ALTERNATIVE 1 IS ALSO INCLUDED IN ALTERNATIVE 2.

4.3.3 ALTERNATIVE 4 - OFF-SITE SOIL INCINERATION

UNDER THIS ALTERNATIVE, CONTAMINATED SOIL FROM WITHIN THE FRENCH DRAIN AREA WOULD BE EXCAVATED AND
TRANSPORTED OFF SITE FOR INCINERATION AND DISPOSAL AT A COMMERCIAL FACILITY.  INSTITUTIONAL ACTIONS WOULD BE
EMPLOYED AS NECESSARY (AS IN ALTERNATIVE 2) TO CONTROL POTENTIAL FUTURE EXPOSURES AND RISKS ASSOCIATED WITH
CONTAMINATED SHALLOW GROUND WATER. PHASE II RI RESULTS INDICATE REMOVAL OF THE APPROXIMATELY 40 CUBIC YARDS
OF SOIL CURRENTLY HELD UNDER TEMPORARY CONTAINMENT AT THE FRENCH DRAIN WOULD ALLEVIATE PESTICIDE (CHLORDANE)
CONTAMINATION IN THIS AREA.  THE MATERIAL REMOVED WOULD REQUIRE INCINERATION TO REMOVE THE CHLORDANE
CONTAMINANTS, AFTER WHICH THE SOIL WOULD BE CONSIDERED SUITABLE FOR LAND DISPOSAL AT A PERMITTED HAZARDOUS
WASTE DISPOSAL FACILITY.  THE EXCAVATION WOULD THEN BE REFILLED WITH CLEAN SOIL, REGRADED, AND REVEGETATED.

4.3.4 ALTERNATIVE 6 - ON-SITE GROUND WATER TREATMENT AND OFF-SITE SOIL INCINERATION

THIS ALTERNATIVE INCORPORATES EXTRACTION OF CONTAMINATED GROUND WATER WITH WELLS, FOLLOWED BY TREATMENT WITH
AIR STRIPPING AND POSSIBLY THE USE OF LIQUID PHASE CARBON ADSORPTION, AND REINJECTION INTO THE AQUIFER.  A
REQUIRED TREATMENT RATE OF ABOUT 100 GALLONS PER MINUTE (GPM) OR ABOUT 50 MILLION GALLONS PER YEAR WAS
ESTIMATED TO EXTRACT THE ENTIRE VOLUME OF TCE-CONTAMINATED GROUND WATER IN SIX MONTHS.

4.3.5 ALTERNATIVE 7 - OFF-SITE GROUNDWATER TREATMENT AND SOIL INCINERATION

DESCRIPTION: UNDER THIS APPROACH, CONTAMINATED GROUND WATER WOULD BE REMOVED BY WELLS.  AND TRANSPORTED OFF
SITE FOR TREATMENT AND DISPOSAL AT A POTW (CENTRAL WEBER SEWER IMPROVEMENT DISTRICT) THROUGH CONNECTIONS WITH
THE EXISTING DDOU WASTEWATER COLLECTION SYSTEM.  CONVERSATIONS WITH THE LOCAL POTW HAVE PROVIDED A CLEAR
INDICATION THAT THE GROUND WATER REMOVED CAN BE PERMITTED AND COMBINED WITH OTHER WASTEWATER FLOWS FROM DDOU. 
THE DISCHARGE MUST BE MONITORED AND A SEPARATE DISCHARGE PERMIT APPLIED FOR BEFORE THE GROUND WATER CAN BE
PUMPED.  FRENCH DRAIN AREA SOIL WOULD BE EXCAVATED AND TRANSPORTED OFF SITE TO BE INCINERATED AND DISPOSED OF
IN COMMERCIAL FACILITIES.

4.3.6 ALTERNATIVE 12 - ENHANCED GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION

DESCRIPTION: THIS ALTERNATIVE WOULD EMPLOY A COMBINATION OF WELLS AND VENTS TO EXTRACT GROUND WATER AND
VAPORS.  CONTAMINATED GROUND WATER WOULD BE TREATED BY ACTIVATED CARBON TO REDUCE RESIDUAL ORGANIC
CONCENTRATIONS. REINJECTION OF TREATED EFFLUENT WOULD BE USED TO ENHANCE FLUSHING OF THE AQUIFER.  SOIL WOULD
BE EXCAVATED AND TAKEN OFF SITE FOR COMMERCIAL INCINERATION.

4.4 COMPARATIVE ANALYSIS OF ALTERNATIVES

THE DETAILED ANALYSIS OF ALTERNATIVES PRESENTED THE RELEVANT INFORMATION NEEDED TO SELECT A SITE REMEDY. 
DURING THE DETAILED ANALYSIS FOR DDOU OU 2, EACH ALTERNATIVE WAS ASSESSED AGAINST NINE EVALUATION CRITERIA. 
THE RESULTS OF THIS ASSESSMENT WERE ARRAYED TO COMPARE THE ALTERNATIVES AND IDENTIFY THE KEY TRADEOFFS AMONG



THEM. THIS APPROACH TO ANALYZING ALTERNATIVES WAS DESIGNED TO PROVIDE SUFFICIENT INFORMATION TO ADEQUATELY
COMPARE THE ALTERNATIVES, SELECT AN APPROPRIATE SITE REMEDY, AND SATISFY OTHER CERCLA REMEDY SELECTION
REQUIREMENTS.

UNDER CERCLA, NINE EVALUATION CRITERIA HAVE BEEN DEVELOPED TO ADDRESS THE TECHNICAL AND POLICY CONSIDERATIONS
THAT HAVE PROVEN IMPORTANT FOR SELECTING AMONG REMEDIAL ALTERNATIVES.  THESE EVALUATION CRITERIA SERVE AS THE
BASIS FOR THE DETAILED ANALYSIS AND THE SUBSEQUENT SELECTION OF AN APPROPRIATE REMEDIAL ACTION.  IN ASSESSING
ALTERNATIVES, ALL MUST MEET CRITERIA NUMBERS 1 AND 2, WHICH ARE THE THRESHOLD CRITERIA.  THOSE ALTERNATIVES
SATISFYING THE THRESHOLD CRITERIA ARE COMPARED USING THE BALANCING CRITERIA.  THE FINAL TWO MODIFYING
CRITERIA CAN CHANGE THE PREFERRED ALTERNATIVE SELECTED AS A RESULT OF APPLYING THE BALANCING CRITERIA.  THE
EVALUATION CRITERIA ARE:

THRESHOLD CRITERIA

1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT - THE ASSESSMENT AGAINST THIS CRITERION DESCRIBES
HOW THE ALTERNATIVE, AS A WHOLE, ACHIEVES AND MAINTAINS PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

2. COMPLIANCE WITH ARARS - THE ASSESSMENT AGAINST THIS CRITERION DESCRIBES HOW THE ALTERNATIVE COMPLIES WITH
ARARS OR, IF A WAIVER IS REQUIRED, HOW IT IS JUSTIFIED.  THE ASSESSMENT ALSO ADDRESSES OTHER INFORMATION FROM
ADVISORIES, CRITERIA, AND THE GUIDANCE THAT THE PARTIES HAVE AGREED IS "TO BE CONSIDERED."

BALANCING CRITERIA

3. LONG-TERM EFFECTIVENESS AND PERMANENCE - THE ASSESSMENT OF ALTERNATIVES AGAINST THIS CRITERION EVALUATES
THE LONG-TERM EFFECTIVENESS OF EACH ALTERNATIVE IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT AFTER THE
RESPONSE OBJECTIVES HAVE BEEN MET.

4. REDUCTION OF MOBILITY, TOXICITY, AND VOLUME THROUGH TREATMENT - THE ASSESSMENT AGAINST THIS CRITERION
EVALUATES THE ANTICIPATED PERFORMANCE OF THE SPECIFIC TREATMENT TECHNOLOGIES AN ALTERNATIVE MAY EMPLOY.

5. SHORT-TERM EFFECTIVENESS - THE ASSESSMENT AGAINST THIS CRITERION EXAMINES THE EFFECTIVENESS OF
ALTERNATIVES IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT DURING THE CONSTRUCTION AND IMPLEMENTATION OF A
REMEDY AND UNTIL THE RESPONSE OBJECTIVES HAVE BEEN MET.

6. IMPLEMENTABILITY - THE ASSESSMENT AGAINST THIS CRITERION EVALUATES THE TECHNICAL AND ADMINISTRATIVE
FEASIBILITY OF THE ALTERNATIVES AND THE AVAILABILITY OF THE GOODS AND SERVICES NEEDED TO IMPLEMENT THEM.

7. COST - THE ASSESSMENT AGAINST THIS CRITERION EVALUATES THE CAPITAL, INDIRECT, AND OPERATION AND
MAINTENANCE COSTS OF EACH ALTERNATIVE. COST CAN ONLY BE A DECIDING FACTOR FOR ALTERNATIVES EQUALLY PROTECTIVE
OF HUMAN HEALTH AND THE ENVIRONMENT.

MODIFYING CRITERIA

8. STATE ACCEPTANCE - THIS CRITERION REFLECTS THE STATE'S PREFERENCES AMONG OR CONCERNS ABOUT ALTERNATIVES.

9. COMMUNITY ACCEPTANCE - THIS CRITERION REFLECTS THE COMMUNITY'S PREFERENCES AMONG OR CONCERNS ABOUT
ALTERNATIVES.  COMMUNITY ACCEPTANCE IS IMPLICITLY ANALYZED FOR THE SELECTED REMEDY IN THE RESPONSIVENESS
SUMMARY AT THE END OF THIS DOCUMENT.

THE FOLLOWING DISCUSSION SUMMARIZES THE EVALUATION OF ALTERNATIVES PRESENTED IN THE FEASIBILITY STUDY.  EACH
OF THE ALTERNATIVES WAS COMPARED AGAINST THE THRESHOLD AND BALANCING CRITERIA.  THOSE ALTERNATIVES WHICH DID
NOT MEET WITH STATE ACCEPTANCE ARE NOTED IN THE DISCUSSION. COMMUNITY ACCEPTANCE OF THE ALTERNATIVES IS
DISCUSSED IN THE RESPONSIVENESS SUMMARY.

4.4.1 ALTERNATIVE 1 - NO ACTION

THRESHOLD CRITERIA: UNDER ALTERNATIVE 1, THE NO-ACTION ALTERNATIVE, THE CURRENT HEALTH RISK, AS DESCRIBED IN
THE BASELINE RISK ASSESSMENT, WOULD CONTINUE TO EXIST AT OU 2 UNTIL LAND USE CHANGES.  UNDER CURRENT LAND
USE, THERE IS NO EXPOSURE TO CONTAMINATED GROUND WATER, AND THE RISKS ARE INSIGNIFICANT.  IF SHALLOW GROUND
WATER IS SUBSEQUENTLY USED AS A WATER SUPPLY, THEN THE RISKS MAY EXCEED (10-1) DUE TO THE EXISTING
CONTAMINANTS PLUS CHLORDANE LEACHING FROM SOIL BENEATH THE FRENCH DRAIN.  CHLORDANE IS HIGHLY CARCINOGENIC,
AND IT DOMINATES THE CANCER RISKS THROUGH THE INGESTION PATHWAY.  ENVIRONMENTAL RISKS, AS OPPOSED TO HUMAN
HEALTH RISKS, ARE NOT EXPECTED TO CHANGE IN THE FUTURE.  THEREFORE, ALTERNATIVE 1 PROTECTS HUMAN HEALTH AND
THE ENVIRONMENT UNLESS SHALLOW GROUND WATER IS USED AS A WATER SUPPLY IN THE FUTURE.  MOST CONTAMINANT
CONCENTRATIONS AT OU 2 CURRENTLY MEET ARARS, AND IT IS EXPECTED THAT, EXCEPT FOR CHLORDANE, THESE
CONCENTRATIONS WILL DECLINE THROUGH NATURAL ATTENUATION.  THE MAXIMUM TCE CONCENTRATION IS EXPECTED TO
DECLINE TO LESS THAN THE MCL OF 5 PICOGRAMS/L IN ABOUT FIVE YEARS.  IN CONTRAST, CHLORDANE IN THE SOIL



BENEATH THE FRENCH DRAIN AREA MAY SLOWLY LEACH INTO SHALLOW GROUND WATER WHERE IT WILL MAINTAIN HIGH
CONCENTRATIONS FOR SEVERAL HUNDRED YEARS. OTHER CONTAMINANT CONCENTRATIONS ARE EXPECTED TO DECLINE SIMILARLY
TO TCE DUE TO NATURAL ATTENUATION.  THEREFORE, ALTERNATIVE 1 MEETS CHEMICAL-SPECIFIC ARARS WITH THE EXCEPTION
OF CHLORDANE.  HOWEVER, ALTERNATIVE 1 DOES NOT MEET THE ACTION-SPECIFIC ARARS UNDER RCM LEAVING
CHLORDANE-CONTAMINATED SOIL BENEATH THE FRENCH DRAIN APPEARS TO VIOLATE RCRA CLOSURE REGULATIONS.

BALANCING CRITERIA: ALTERNATIVE 1 PROVIDES FOR LONG-TERM EFFECTIVENESS AND PERMANENCE FOR ALL CONTAMINANTS
EXCEPT CHLORDANE.  OTHER CONTAMINANT CONCENTRATIONS WILL DECLINE THROUGH NATURAL ATTENUATION, BUT CHLORDANE
IN THE GROUND WATER WILL REMAIN AT RELATIVELY HIGH CONCENTRATIONS FOR SEVERAL HUNDRED YEARS ACCORDING TO THE
SCREENING MODEL PRESENTED IN THE PHASE II RI REPORT.  THIS ALTERNATIVE WOULD NOT RESULT IN A REDUCTION OF
MOBILITY AND THERE MAY BE AN INCREASE IN THE VOLUME OF CONTAMINANTS.  THE ALTERNATIVE WOULD BE EFFECTIVE IN
THE SHORT TERM, AS THERE IS NO SIGNIFICANT HEALTH THREAT UNDER CURRENT LAND USE.  IMPLEMENTATION WOULD
OBVIOUSLY BE READILY ACCOMPLISHED.

ONLY THE COSTS ASSOCIATED WITH GROUNDWATER MONITORING WILL BE INCURRED BY NO ACTION.  IT IS ESTIMATED THAT
COLLECTING AND ANALYZING A GROUNDWATER SAMPLE EACH YEAR FROM EACH OF 20 WELLS AT OU 2 WILL COST $1,000 PER
WELL OR $20,000 PER YEAR.  OTHER COSTS HAVE BEEN ADDED FOR PREPARING A REPORT OF THE RESULTS AND A FIVE YEAR
REVIEW OF THE MONITORING PLAN, FOR A TOTAL OF $25,000 PER YEAR.  IT IS ANTICIPATED THAT MONITORING WILL
CONTINUE FOR 20 YEARS BECAUSE MOST OF THE CONTAMINANT CONCENTRATIONS WILL BE WELL BELOW THE ARARS BY THEN. 
IF CHLORDANE CONCENTRATIONS PERSIST, OR IF LAND USE CHANGES, THEN MONITORING MAY CONTINUE BEYOND 20 YEARS. 
THE PRESENT WORTH COST OF ALTERNATIVE 1 IS ESTIMATED AT $323,000.  A DETAILED COST ANALYSIS FOR EACH
ALTERNATIVE IS PRESENTED IN APPENDIX C OF THE OU 2 FS REPORT.

4.4.3 ALTERNATIVE 4 - OFF-SITE SOIL INCINERATION

THRESHOLD CRITERIA: ALTERNATIVE 2 PROVIDES INSTITUTIONAL MECHANISMS TO PREVENT LAND USES THAT ARE
INCOMPATIBLE WITH THE PRESENCE OF SHALLOW, CONTAMINATED GROUND WATER.  WITH THESE CONTROLS IN PLACE, THE
ESTIMATED HEALTH RISKS ARE INSIGNIFICANT, AND THERE ARE NO THREATS TO THE ENVIRONMENT.  IT IS ANTICIPATED
THAT CONCENTRATIONS OF ALL CONTAMINANTS EXCEPT CHLORDANE WILL QUICKLY DECLINE TO BELOW THEIR ARARS THROUGH
NATURAL ATTENUATION.  CHLORDANE CONCENTRATIONS MAY PERSIST ABOVE ITS ARARS FOR MANY YEARS.

BALANCING CRITERIA: IN THE LONG TERM, THIS ALTERNATIVE WOULD PROVIDE A PERMANENT REMEDY FOR GROUND WATER, AND
ALL RISKS AND POTENTIAL EXPOSURES WOULD BE CONTROLLED.  HOWEVER, IT DOES NOT PROVIDE A PERMANENT REMEDY FOR
CHLORDANE IN SOIL.  IN ADDITION, THERE WILL NOT BE A REDUCTION IN MOBILITY AND THERE MAY BE AN INCREASE IN
THE VOLUME OF CONTAMINATED SOIL AND GROUND WATER.  IN THE SHORT TERM, THIS ALTERNATIVE WOULD CONSIST OF
RESTRICTIONS INSTITUTED BY DDOU ON ACTIVITIES AT OU 2.  RESTRICTIONS COULD BE PLACED ON SUBSURFACE
CONSTRUCTION ACTIVITIES, SUCH AS TRENCHING AND EXCAVATION FOR FOUNDATIONS.  LIMITING ACCESS TO THE FRENCH
DRAIN AREA WILL MINIMIZE CONTACT WITH ANY HARMFUL CONTAMINANTS.  THESE ACTIONS SHOULD RESULT IN GOOD
SHORT-TERM EFFECTIVENESS.  IMPLEMENTING RESTRICTIONS WITHIN DDOU'S OR DLA'S JURISDICTION WOULD PRESENT NO
SERIOUS OBSTACLES, BUT GROUNDWATER RESTRICTIONS OR ZONING CHANGES WOULD REQUIRE WORKING WITH STATE, COUNTY,
OR CITY GOVERNMENT ENTITIES.  IF THE LAND USE CHANGES OR DLA NO LONGER CONTROLS THE PROPERTY, MANY OTHER
INSTITUTIONAL RESTRICTIONS WOULD BE NEEDED.

COSTS INCLUDE ANNUAL GROUNDWATER MONITORING FOR 20 YEARS AS DESCRIBED UNDER ALTERNATIVE 1 AND ESTIMATED COSTS
ASSOCIATED WITH SETTING UP RESTRICTIONS AND OBTAINING WATER RIGHTS, ETC.  THE PRESENT WORTH COST OF
ALTERNATIVE 2 IS ESTIMATED AT $435,000.

4.43 ALTERNATIVE 4 - OFF-SITE SOIL INCINERATION

THRESHOLD CRITERIA: REMOVAL OF THE SOIL PROVIDES A SLIGHT INCREASE IN PROTECTIVENESS COMPARED TO THE PREVIOUS
ALTERNATIVES BY REMOVING A POTENTIAL SOURCE OF CONTAMINATION AND ELIMINATING ANY POSSIBILITY OF
PESTICIDE-CONTAMINATED SOILS CONTRIBUTING TO FUTURE GROUND WATER CONTAMINATION.  CONTAMINANTS REMAINING IN
SHALLOW GROUND WATER ARE EXPECTED TO QUICKLY DECREASE WITH TIME.  INSTITUTIONAL CONTROLS AS DESCRIBED FOR
ALTERNATIVE 2 WOULD BE ENACTED TO CONTROL POTENTIAL EXPOSURES UNTIL GROUNDWATER MONITORING INDICATES THAT
SHALLOW GROUND WATER IS USEABLE.  THE CANCER RISK DUE TO USING SHALLOW GROUND WATER DECREASES TO LESS THAN
(10-6), WHICH IS THE TARGET LEVEL, IN ABOUT 15 YEARS. THEREFORE, ALTERNATIVE 4 PROTECTS HUMAN HEALTH AND THE
ENVIRONMENT THROUGH DECLINING CONTAMINANT CONCENTRATIONS AND INSTITUTIONAL CONTROLS.  THE REMOVAL AND LAND
DISPOSAL OF THE CHLORDANE-CONTAMINATED SOIL WOULD MEET THE INTENT OF RCRA CLOSURE REQUIREMENTS, BUT WOULD
LIKELY VIOLATE THE LAND DISPOSAL STANDARDS.  BECAUSE SOME OF THE SOIL CONTAINS GREATER THAN THE LAND DISPOSAL
STANDARD OF 0.13 MG(KG CHLORDANE, THE SOIL WILL NEED TO BE INCINERATED.  FOR GROUND WATER, IT IS ANTICIPATED
THAT WITH THIS ALTERNATIVE THE CONCENTRATIONS OF ALL CONTAMINANTS, INCLUDING CHLORDANE, WILL DECLINE TO
LEVELS BELOW THEIR ARARS THROUGH NATURAL ATTENUATION.

BALANCING CRITERIA: REMOVING AND INCINERATING THE SOIL WOULD PROVIDE AN EFFECTIVE, LONG-TERM SOLUTION TO THE
PROBLEM IN THE FRENCH DRAIN AREA, AND WOULD EFFECTIVELY ELIMINATE ANY POSSIBILITY OF FUTURE PROBLEMS
RESULTING FROM CONTAMINANTS LEACHING OUT OF THE SOIL AND ENTERING THE GROUND WATER.  IN THAT REGARD,
REDUCTION IN POTENTIAL RESIDUAL RISK TO GROUNDWATER RECEPTORS IS ACCOMPLISHED.  SINCE THIS ALTERNATIVE DOES



NOT INCLUDE AN ACTIVE RESPONSE TO GROUND WATER, ONLY A GRADUAL CHANGE WOULD BE EFFECTED IN THE REDUCTION OF
MOBILITY, TOXICITY, AND VOLUME OF CONTAMINANTS IN THE GROUND WATER.  A SUBSTANTIAL REDUCTION IN MOBILITY,
TOXICITY, AND VOLUME OF CONTAMINANTS PRESENT IS EXPECTED TO OCCUR AS A RESULT OF THE SOIL INCINERATION
PROCESS.  THE HAZARDOUS MATERIALS IN THE SOIL WOULD EFFECTIVELY BE DESTROYED, REMOVING ANY TOXICITY PRESENT,
ENDING MOBILITY, AND REDUCING THE VOLUME OF THE CONTAMINANTS.  IN THE SHORT TERM, SOIL REMOVAL WILL PRESENT
SOME RISK OF INCREASED EXPOSURE TO THE REMOVAL WORKERS AND PERHAPS TO PERSONS WORKING NEARBY.  THESE
POTENTIAL RISKS WOULD RESULT FROM INCREASED DUST GENERATION DUE TO DISTURBANCE OF THE CONTAMINATED SOIL. 
THESE RISKS CAN BE EASILY CONTROLLED WITH REASONABLE CAUTION IN EXCAVATION PROCEDURES AND THE USE OF
APPROPRIATE RESPIRATORY PROTECTION MEASURES FOR REMOVAL WORKERS.  THERE SHOULD BE NO SIGNIFICANT ADVERSE
ENVIRONMENTAL IMPACTS AS A RESULT OF THIS ACTION.  REMEDIAL ACTION OBJECTIVES FOR SOIL CAN BE ACHIEVED IN A
MATTER OF A FEW DAYS BY REMOVING THE SOIL AND REGRADING THE SITE.  NATURAL PROCESSES WILL BE RELIED ON TO
ALLEVIATE GROUND WATER CONTAMINATION WHICH IS ESTIMATED TO TAKE UP TO 15 YEARS.  IMPLEMENTATION OF THIS
ACTION WILL BE STRAIGHTFORWARD.  THE EQUIPMENT IS READILY AVAILABLE AND HAS PROVEN RELIABILITY.  THE
NECESSARY PERMITS SHOULD BE OBTAINABLE.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS ESTIMATED TO BE $543,000. CONTINUED MONITORING OVER THE PERIOD
REQUIRED FOR NATURAL DEGRADATION AND ATTENUATION OF GROUNDWATER CONTAMINANTS REPRESENTS THE MAJOR PART OF
THIS FINANCIAL OBLIGATION.  CAPITAL COSTS ARE THE CHARGES FOR REMOVAL, TRANSPORTATION, INCINERATION, AND
DISPOSAL OF 40 CUBIC YARDS OF SOIL AT A SITE PRESUMED TO BE IN TEXAS, WHILE OPERATION AND MAINTENANCE
REQUIRED AFTER THE REMOVAL IS LIMITED TO MAINTENANCE OF THE RESTORED SITE.

4.4.4 ALTERNATIVE 6- ON-SITE GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION

THRESHOLD CRITERIA: ALTERNATIVE 6 PROTECTS HUMAN HEALTH AND THE ENVIRONMENT BY REMOVING CONTAMINATED SOIL
FROM BENEATH THE FRENCH DRAIN AS DESCRIBED BY ALTERNATIVE 4 AND BY EXTRACTING AND TREATING CONTAMINATED
SHALLOW GROUND WATER.  CANCER RISKS WOULD BE REDUCED TO ABOUT (10-6) IN AN ESTIMATED TWO AND ONE-HALF YEARS. 
INSTITUTIONAL CONTROLS DESCRIBED IN ALTERNATIVE 2 WOULD BE ENACTED TO RESTRICT POTENTIAL EXPOSURE TO SHALLOW
GROUNDWATER DURING THE REMEDIATION PERIOD.  THIS ALTERNATIVE MEETS ARARS FOR BOTH SOIL AND GROUND WATER.  THE
SOIL REMOVAL CAN ATTAIN RCRA ARARS AS DESCRIBED BY ALTERNATIVE 4, AND CONTAMINANT CONCENTRATIONS IN SHALLOW
GROUND WATER ARE EXPECTED TO MEET ARARS WITHIN TWO AND ONE-HALF YEARS, IF THE TREATMENT RATE ESTIMATE OF 100
GPM IS VERIFIED.  THE AIR STRIPPER VAPOR EMISSIONS ARE EXPECTED TO BE LOW ENOUGH TO ATTAIN UTAH ARARS FOR AIR
EMISSIONS.

BALANCING CRITERIA: THIS ALTERNATIVE PROVIDES LONG-TERM EFFECTIVENESS AND PERMANENCE FOR REMEDIATION AT THE
OU 2 SITE.  THE EXTRACTION AND AIR STRIPPING PROCESS WILL REDUCE THE VOLUME OF CONTAMINANTS PRESENT IN THE
GROUND WATER IN WHAT IS AN IRREVERSIBLE PROCESS.  THE ABILITY OF THIS APPROACH TO ACHIEVE VERY LOW RESIDUALS
(LT 5 UG/L) IN GROUND WATER IN SOME GEOCHEMICAL ENVIRONMENTS IS, HOWEVER, LIMITED AS EVIDENCED BY EXPERIENCE
WITH OTHER SITES.  REMAINING GROUNDWATER CONTAMINANTS WILL BE ATTENUATED OR REDUCED BY NATURAL BIOLOGICAL
PROCESSES.  CONTAMINATION IN THE SOIL WILL BE GREATLY REDUCED BY INCINERATION AND THE SOIL WILL BE DISPOSED
OF IN A PERMANENT FACILITY WHERE THE RESIDUAL CONTAMINANTS WILL BE LESS MOBILE.  THE SHORT-TERM EFFECTIVENESS
WILL BE IMMEDIATE FOR THE SOIL REMOVAL.  THE GROUND WATER IS EXPECTED TO MEET ARAR'S IN ABOUT 2 AND ONE-HALF
YEARS.  HOWEVER, BECAUSE OF THE INHERENT UNCERTAINTIES ASSOCIATED WITH GROUNDWATER CLEANUP, THE ESTIMATED
TIME FRAME MAY CHANGE.  IN THE SHORT TERM, SOME INCREASE IN EXPOSURES CAN BE EXPECTED DUE TO THE RELEASE OF
VAPORS TO THE ATMOSPHERE, BUT THESE EMISSION RATES CAN BE CONTROLLED THROUGH PROPER PROCESS DESIGN.  THE
EFFECTIVENESS OF THIS ALTERNATIVE, IN TERMS OF REDUCED CONCENTRATIONS IN GROUND WATER, CAN BE MONITORED AS
PART OF THE ONGOING MONITORING PROGRAM AND SHOULD, OVER TIME, PROVIDE A CHECK ON THE DEGREE OF CLEANUP
OBTAINED PER VOLUME OF WATER TREATED. MONITORING WILL CONTINUE FOR AT LEAST TWO YEARS AFTER REMEDIATION IS
COMPLETED, OR UNTIL FIVE YEARS AFTER THE INITIATION OF REMEDIAL ACTIVITIES, WHICHEVER IS LATER.  IF
CHLORDANE, BROMACIL, OR TCE ARE DETECTED IN THE EFFLUENT AT CONCENTRATIONS ABOVE THE HEALTH-BASED LEVELS AND
IT APPEARS THAT THE AIR STRIPPING SYSTEM IS NOT CAPABLE OF REDUCING CONCENTRATIONS BELOW THESE LEVELS, LIQUID
PHASE CARBON ADSORPTION WILL BE ADDED TO THE AFFECTED AIR STRIPPERS.  THIS GROUNDWATER TREATMENT SYSTEM CAN
BE EASILY IMPLEMENTED USING READILY AVAILABLE EQUIPMENT WITH PROVEN FIELD RELIABILITY. EXCAVATION AND SOIL
REMOVAL, INCINERATION, AND DISPOSAL CAN BE ACCOMPLISHED BY CONVENTIONAL MEANS.  NECESSARY PERMIT APPROVALS
SHOULD BE OBTAINABLE.  HOWEVER, PERMIT APPROVALS MAY REQUIRE ADDITIONAL EQUIPMENT, SUCH AS VAPOR-PHASE
TREATMENT ON THE AIR STRIPPER OUTLET.

COSTS ASSOCIATED WITH THIS ALTERNATIVE INCLUDE THOSE FOR SOIL EXCAVATION, INCINERATION AND DISPOSAL, A
GROUNDWATER EXTRACTION SYSTEM, AN AIR STRIPPER SYSTEM, AND GROUND WATER MONITORING.  THE PRESENT WORTH COST
FOR THIS ALTERNATIVE IS ESTIMATED AT $676,000.  THIS COST ALSO INCLUDES A POTENTIAL COST OF $138,000 FOR A
LIQUID PHASE CARBON ADSORPTION SYSTEM.

4.4. 5 ALTERNATIVE 7 - OFF-SITE GROUNDWATER TREATMENT AND SOIL INCINERATION

THRESHOLD CRITERIA: ALTERNATIVE 7 CAN REDUCE THE CANCER RISK TO (10-6) IN AN ESTIMATED 13 YEARS.  ALL
CONTAMINANTS COULD BE REMOVED FROM THE SITE. THIS ALTERNATIVE CAN ATTAIN THE RCRA ARARS FOR SOIL EXCAVATION
AND OFF SITE DISPOSAL, AND CONTAMINANT CONCENTRATIONS WILL FALL BELOW THE ARARS WITHIN ABOUT 13 YEARS. 
PRETREATMENT STANDARDS FOR THE POTW ARE CONSIDERED ARARS.  ISSUANCE OF AN NPDES PERMIT FOR THE POINT OF



DISCHARGE INTO THE DDOU SANITARY SEWER SYSTEM WILL ALLOW THE POTW TO MONITOR THE GROUND WATER BEFORE DILUTION
WITH OTHER DDOU EXISTING DISCHARGES.  SLUDGES ARE LANDFILLED BY THE POTW ON-SITE.  TREATING THE GROUND WATER
OFF SITE MAY CONSTITUTE CONSUMPTIVE USE IN WHICH CASE COMPLIANCE WITH UTAH STATE ENGINEER REQUIREMENTS FOR
WATER RIGHTS WOULD BE NECESSARY.  IT IS LIKELY THAT SUFFICIENT WATER RIGHTS COULD BE OBTAINED BECAUSE FEW
WATER RIGHTS WERE FOUND IN THE VICINITY FOR SHALLOW GROUND WATER AND BECAUSE MANY OF THE EXISTING WATER
RIGHTS ARE UNUSED BECAUSE OF THE AVAILABILITY OF MUNICIPAL DRINKING WATER.

BALANCING CRITERIA: IN TERMS OF PROTECTIVENESS, THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE 6.  IT WOULD
PROVIDE A PERMANENT SOLUTION TO THE GROUNDWATER AND SOIL CONTAMINATION PROBLEMS IN OU 2 BY REDUCING THE
AMOUNTS OF CONTAMINANTS FOUND IN BOTH MEDIA AND DISPOSING OF TREATED MATERIALS OFF SITE.  DESTRUCTION OF THE
PESTICIDES IN SOIL BY INCINERATION WOULD BE ESSENTIALLY COMPLETE, WHILE CONTAMINANT REMOVAL IN THE SHALLOW
AQUIFER WOULD LEAVE VERY LOW RESIDUALS OF CONTAMINANTS AT CONCENTRATIONS LESS THAN THEIR RESPECTIVE MCLS. 
THIS ALTERNATIVE OFFERS A RESULTING REDUCTION IN MOBILITY, TOXICITY, AND VOLUME, AND IT WOULD BE FAIRLY
EFFECTIVE IN THE SHORT TERM, BUT WILL RESULT IN MODERATE CONSUMPTIVE USE OF GROUND WATER.  POTENTIAL
EXPOSURES MAY INCREASE SLIGHTLY DURING SOIL REMOVAL.  THIS ALTERNATIVE AVOIDS THE NEED FOR TRANSPORTING AND
INSTALLING TREATMENT EQUIPMENT ON THE SITE AND WOULD THUS BE EASY TO IMPLEMENT, ASSUMING NECESSARY AGREEMENTS
CAN BE WORKED OUT WITH THE RECEIVING AUTHORITY FOR WASTEWATER.  CONSUMPTIVE USE OF THE GROUND WATER WILL NEED 
TO BE REVIEWED WITH RESPECT TO ARARS.

COSTS FOR THIS ALTERNATIVE INCLUDE A GROUNDWATER EXTRACTION SYSTEM, MONITORING, CONNECTION TO A POTW, AND
SOIL DISPOSAL OPTIONS.  PRESENT WORTH COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $799,000.

4.4.6 ALTERNATIVE 12 - ENHANCED GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION

THRESHOLD CRITERIA: THE ADDITION OF SOIL VENTS TO ALTERNATIVE 12 WILL ACCELERATE TO SOME DEGREE THE RATE OF
GROUNDWATER CLEANUP OF VOCS.  THE VENTS WILL BE A CLOSED SYSTEM TO PREVENT HEALTH EFFECTS DURING REMEDIATION.

BALANCING CRITERIA: THE INCINERATION OF SOIL IS THE SAME REMEDY AS FOR ALTERNATIVES 6 AND 7, AND THUS OFFERS
THE SAME SHORT AND LONG-TERM EFFECTIVENESS, AND REDUCTION OF MOBILITY, TOXICITY, AND VOLUME.  IT IS EXPECTED
THAT ALTERNATIVE 12 WOULD REDUCE CANCER RISK TO (10-6) WITHIN FIVE YEARS.  THE VOLATILES REMOVED FROM THE
GROUND WATER WILL BE TRANSFERRED TO ACTIVATED CARBON AND THEN BURNED DURING THE CARBON REGENERATION PROCESS. 
ALTERNATIVE 12 WILL REDUCE THE VOLUME OF CONTAMINANTS PRESENT IN SOIL AND GROUND WATER THROUGH A
COMPREHENSIVE TREATMENT PROGRAM.  AS WITH ALL EXTRACTION-TREATMENT SYSTEMS, REMOVAL WILL BE LIMITED BY
GEOCHEMICAL AND PHYSICAL FACTORS, BUT THE COMBINATION OF VAPOR REMOVAL AND RECIRCULATION OF TREATED WATER
WILL BE EMPLOYED TO MAXIMIZE REMOVAL EFFICIENCIES.  ORGANICS REMOVED FROM THE GROUND WATER WILL BE COLLECTED
ON ACTIVATED CARBON AND WILL BE INCINERATED DURING THE CARBON REGENERATION PROCESS.  SOME INCREASE IN
POTENTIAL EXPOSURE CAN BE EXPECTED DURING REMEDIATION DUE TO DISTURBANCE OF THE CONTAMINATED SOILS. WATER
FROM THE GROUNDWATER TREATMENT AND GAS FROM THE SOIL VENTING SYSTEMS WILL PASS THROUGH CARBON SYSTEMS TO
PREVENT VOLATILES FROM BEING DISCHARGED TO THE ATMOSPHERE.  THE EFFECTIVENESS OF THE ACTION IN TERMS OF
REDUCED GROUNDWATER CONCENTRATIONS CAN BE MONITORED AS PART OF THE ONGOING PROGRAM, PROVIDING MEANS OF
TRACKING THE DEGREE OF CLEANUP OBTAINED PER VOLUME OF WATER TREATED OVER TIME.  THIS TREATMENT SYSTEM CAN BE
IMPLEMENTED USING READILY AVAILABLE EQUIPMENT WITH PROVEN RELIABILITY. THE NECESSARY PERMITS SHOULD BE
OBTAINABLE.

COSTS INCLUDE A GROUNDWATER EXTRACTION SYSTEM, LIQUID PHASE CARBON TREATMENT, A REINJECTION SYSTEM,
GROUNDWATER MONITORING, A SOIL VAPOR EXTRACTION SYSTEM, AND OFF SITE INCINERATOR FOR CONTAMINATED SOILS. THE
PRESENT WORTH COST OF THIS SYSTEM IS ESTIMATED TO BE $761,000.

4.5 COMPARISON OF ALTERNATIVES

ALTERNATIVE 1, THE NO ACTION ALTERNATIVE, IS THE LEAST PROTECTIVE ALTERNATIVE, BOTH IN THE SHORT-TERM AND IN
THE LONG-TERM.  ALONG WITH ALTERNATIVE 2, WHICH USES INSTITUTIONAL CONTROLS, IT FAILS TO ACHIEVE A PERMANENT
REMEDY FOR CHLORDANE.  NEITHER ALTERNATIVE REDUCES THE MOBILITY OR VOLUME OF CONTAMINANTS.  ALTERNATIVE 1
DOES HAVE THE ADVANTAGE OF BEING THE EASIEST TO IMPLEMENT OF ALL OF THE ALTERNATIVES, AND ALTERNATIVES 1 AND
2 ARE THE TWO LEAST EXPENSIVE ALTERNATIVES.  ALTERNATIVE 4, WHICH ADDS OFF-SITE SOIL INCINERATION TO THE
INSTITUTIONAL CONTROLS OF ALTERNATIVE 2, IS MORE PROTECTIVE THAN ALTERNATIVES 1 AND 2.  BY ELIMINATING
SURFACE-SOIL CONTAMINATION, SOME ROUTES OF EXPOSURE WHICH WERE NOT QUANTIFIED IN THE RISK ASSESSMENT WILL BE
ELIMINATED.  BY REMOVING THE SOURCE OF CHLORDANE FROM THE SOIL, RISKS ASSOCIATED WITH GROUNDWATER EXPOSURE
PATHWAYS WILL BE REDUCED MUCH MORE RAPIDLY, THUS ASSURING A MORE PERMANENT SOLUTION.  THE MOBILITY, TOXICITY,
AND VOLUME OF THE SOIL CONTAMINANTS WOULD BE GREATLY REDUCED FOR ALTERNATIVE 4 VERSUS ALTERNATIVES 1 AND 2,
AND NO MAJOR IMPLEMENTATION PROBLEMS WOULD BE EXPECTED.  THE ADDITIONAL COST OF ALTERNATIVE 4 VERSUS THE
FIRST TWO IS NOT AN ISSUE SINCE IT IS A MORE PROTECTIVE TREATMENT.

ALTERNATIVES 6 AND 7 BUILD ON ALTERNATIVE 4 BY ADDING GROUNDWATER TREATMENT.  ALL THREE ALTERNATIVES ARE
EQUALLY PROTECTIVE IN THE SHORT TERM.  LONG-TERM PROTECTIVENESS AND THE REDUCTION IN CONTAMINANT TOXICITY,
MOBILITY, AND VOLUME ARE BETTER FOR ALTERNATIVES 6 AND 7 THAN ALTERNATIVE 4 AS A RESULT OF ACTIVELY TREATING



THE GROUND WATER RATHER THAN PERMITTING NATURAL ATTENUATION OF CONTAMINANTS TO OCCUR.  THE ADVANTAGES OF
ALTERNATIVE 6 OVER ALTERNATIVE 7 ARE THAT: 1) TREATMENT TIME IS SHORTER, 2) IT IS EASIER TO IMPLEMENT FROM
THE PERSPECTIVE OF NOT NEEDING TO COORDINATE WITH A POTW, AND 3) IT IS LESS EXPENSIVE BY AT LEAST 15 PERCENT. 
ALTERNATIVE 7 HAS THE ADVANTAGES OF: 1) PROVIDING A MORE PROVEN METHOD OF REDUCING PESTICIDE CONCENTRATIONS,
AND 2) BEING MORE EASILY IMPLEMENTED FROM THE PERSPECTIVE OF TRANSPORTING AND INSTALLING EQUIPMENT ON-SITE. 
ALTERNATIVE 12 BUILDS ON ALTERNATIVE 6 BY ADDING CARBON ADSORPTION TO THE AIR STRIPPING SYSTEM FROM THE
BEGINNING AND BY ADDING A SOIL VENTING SYSTEM.  THIS REMEDY IS AS PROTECTIVE IN THE SHORT TERM AS ALTERNATIVE
6 AND IS SLIGHTLY MORE EFFECTIVE IN THE LONG TERM BY REDUCING THE TIME TO COMPLETE REMEDIATION.  THE
REDUCTION IN TOXICITY, MOBILITY, AND VOLUME OF THE CONTAMINANTS IS ABOUT THE SAME AS THAT FOR ALTERNATIVE 6. 
THIS ALTERNATIVE WOULD BE SLIGHTLY MORE DIFFICULT TO IMPLEMENT THAN ALTERNATIVE 6, DUE TO THE ADDITIONAL
APPARATUS INVOLVED.  THE MAIN DIFFERENCE BETWEEN ALTERNATIVES 6 AND 12 IS COST.  THE ESTIMATED $85,000
DIFFERENCE BETWEEN THE TWO, SHOULD BE REGARDED AS A MINIMUM, SINCE THE $676,000 COST ESTIMATE FOR ALTERNATIVE
6 INCLUDES $138,000 FOR A CARBON ADSORPTION SYSTEM WHICH MAY NOT BE NECESSARY.

#SR
5.0 SELECTED REMEDY

THE SELECTED REMEDY FOR DDOU OPERABLE UNIT 2 IS ALTERNATIVE 6, ON-SITE GROUNDWATER TREATMENT AND OFF-SITE
SOIL INCINERATION.  THIS REMEDY WAS THE PREFERRED ALTERNATIVE IN THE PROPOSED PLAN.  A DETAILED DESCRIPTION
OF THE SELECTED ALTERNATIVE INCLUDING THE REMEDIATION GOALS, CORRESPONDING RISK LEVELS TO BE ATTAINED, AND
THE COSTS ASSOCIATED WITH EACH COMPONENT OF THE REMEDY IS PRESENTED IN THE FOLLOWING DISCUSSION.

5.1 DESCRIPTION OF THE SELECTED REMEDY

UNDER ALTERNATIVE 6, CONTAMINATED SOIL FROM WITHIN THE FRENCH DRAIN WOULD BE EXCAVATED AND TRANSPORTED OFF
SITE FOR INCINERATION AT A HAZARDOUS WASTE TREATMENT FACILITY.  THE EXCAVATION WOULD THEN BE REFILLED WITH
CLEAN SOIL, REGRADED AND REVEGETATED.  IT IS ESTIMATED THAT REMOVING APPROXIMATELY 40 CUBIC YARDS OF SOIL
FROM THE FRENCH DRAIN WILL ELIMINATE PESTICIDE CONTAMINATION IN THIS AREA, AND THAT SOIL REMEDIATION WILL BE
COMPLETED WITHIN ONE YEAR AFTER THE START OF REMEDIAL ACTIVITIES. REMOVAL OF THE SOIL WILL PROTECT PEOPLE BY
REMOVING THE POTENTIAL FOR CONTACT WITH PESTICIDES/HERBICIDES AND ELIMINATING ANY POSSIBILITY OF THE
PESTICIDE CONTAMINATED SOILS CONTRIBUTING TO FUTURE GROUNDWATER CONTAMINATION.

GROUNDWATER EXTRACTION AND TREATMENT WOULD BE EMPLOYED TO CONTROL POTENTIAL FUTURE EXPOSURES AND RISKS
ASSOCIATED WITH CONSUMPTION OF CONTAMINATED GROUND WATER.  GROUNDWATER EXTRACTION AND TREATMENT WOULD LAST AN
ESTIMATED TWO AND ONE-HALF YEARS, ALTHOUGH THIS ESTIMATE OBVIOUSLY HAS SOME UNCERTAINTY ASSOCIATED WITH IT. 
THE MONITORING WILL BE CONDUCTED FOR AT LEAST TWO YEARS ON A QUARTERLY BASIS AFTER REMEDIATION IS COMPLETED
OR FIVE YEARS AFTER THE INITIATION OF REMEDIAL ACTIVITIES, WHICHEVER IS LATER.  IF CHLORDANE, BROMACIL, OR
TCE ARE DETECTED IN THE EFFLUENT AT CONCENTRATIONS ABOVE HEALTH-BASED LEVELS, AND IT APPEARS THAT THE AIR
STRIPPING SYSTEM IS NOT CAPABLE OF REDUCING CONCENTRATIONS BELOW THESE LEVELS, THE LIQUID PHASE CARBON
ADSORPTION WILL BE ADDED TO THE SYSTEM. DURING THE TREATMENT PERIOD, THE CONTAMINATED PORTION OF THE SHALLOW
AQUIFER WILL BE FLUSHED ABOUT FIVE TIMES, WHICH SHOULD ALLOW ATTAINMENT OF THE ARARS.  THIS ESTIMATE WAS
TESTED USING A THEIS ANALYTICAL MODEL WITH 10 EXTRACTION WELLS SURROUNDED BY 10 REINJECTION WELLS.  BASED ON
THIS PRELIMINARY EVALUATION, THE AQUIFER SHOULD BE CAPABLE OF YIELDING UP TO ABOUT 10 GALLONS PER MINUTE
(GPM) TO EACH EXTRACTION WELL WITH A MAXIMUM DRAWDOWN OF ABOUT 8 FEET.  THE ASSUMED TRANSMISSIVITY WAS 3,000
GPD/FT, THE APPROXIMATE ARITHMETIC MEAN OF THE AVAILABLE SLUG TEST DATA. ONE POSSIBLE CONFIGURATION FOR THE
SYSTEM USING THESE PRELIMINARY DESIGN VALUES IS SHOWN IN FIGURE 3.  PRIOR TO COMPLETING THE DETAILED DESIGN,
SEVERAL PUMP TESTS WILL NEED TO BE CONDUCTED IN THE PLUME AREA USING WELLS INSTALLED AT A FEW OF THE
ANTICIPATED EXTRACTION LOCATIONS.  IN ADDITION, THE ADSORPTION AND DESORPTION PROCESSES WHICH ARE OCCURRING
IN THE AQUIFER WILL HAVE TO BE EVALUATED TO PROPERLY ESTIMATE THE PERIOD OF EXTRACTION NECESSARY TO REMEDIATE
THE AQUIFER.  EXHAUST AIR FROM THE AIR STRIPPER WOULD BE VENTED TO THE ATMOSPHERE, WHILE TREATED WATER WOULD
BE USED TO RECHARGE THE AQUIFER USING INJECTION WELLS OR INFILTRATION GALLERIES. THE PROCESS COMPONENTS OF
THIS ALTERNATIVE AND PERTINENT INFORMATION AND ASSUMPTIONS ON SIZING, CONCENTRATIONS, FLOW RATES, ETC., ARE
PRESENTED IN TABLE 7.  IT SHOULD BE NOTED THAT SOME CHANGES MAY BE MADE TO THIS REMEDY AS A RESULT OF
REMEDIAL DESIGN AND CONSTRUCTION PROCESSES.

5.1.1 REMEDIATION GOALS

THE POINT OF COMPLIANCE FOR SOIL WILL BE REMOVAL AND TREATMENT OF ALL SOIL CONTAINING AT LEAST 1 MG/KG OF
BROMACIL OR CHLORDANE.  THIS IS THE LOWEST CONCENTRATION THAT CAN BE CONSISTENTLY DETECTED.  GROUND WATER
WILL BE TREATED UNTIL CONTAMINANT CONCENTRATIONS ARE BELOW THEIR MCLS AND CONTAMINANTS WITHOUT MCLS POSE LESS
THAN ONE IN A MILLION EXCESS CANCER RISK.  A ONE IN A MILLION EXCESS CANCER RISK MEANS THAT NO INDIVIDUAL
WILL HAVE MORE THAN A ONE IN A MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF LIVING OR WORKING NEAR OU
2.  THE POINT OF COMPLIANCE FOR GROUNDWATER CLEANUP IS THE POINT OF MAXIMUM CONTAMINANT CONCENTRATIONS IN THE
GROUND WATER.  THUS, CONTAMINANT CONCENTRATIONS WOULD HAVE TO BE REDUCED TO LEVELS BELOW MCLS IN ALL OU 2
GROUNDWATER SAMPLES.  WHEN THESE GOALS ARE MET, THE SHALLOW GROUND WATER WILL BE AVAILABLE FOR BENEFICIAL
USES.



5.1.2 COSTS

THE COSTS ASSOCIATED WITH REMEDIATION OF OU 2 USING ALTERNATIVE 6 ARE SHOWN IN TABLE 7.  THE TOTAL CAPITAL
COST OF THE PROJECT IS ESTIMATED AT $305,000.  THIS INCLUDES COSTS OF INSTALLING A GROUNDWATER EXTRACTION AND
INJECTION SYSTEM, STORAGE TANK, AN AIR STRIPPING SYSTEM EQUIPPED WITH A LIQUID-PHASE CARBON ADSORPTION
SYSTEM, GROUNDWATER MONITORING, EXCAVATION, AND COMMERCIAL INCINERATION OF CONTAMINATED SOIL.  INDIRECT COSTS
FOR ADMINISTRATION, ENGINEERING, AND DESIGN SERVICES WERE ESTIMATED TO BE APPROXIMATELY $63,000, WHILE ANNUAL
OPERATION AND MAINTENANCE COSTS ARE ESTIMATED AT $103,000.  THE PRESENT WORTH COST OF THE PROJECT, USING A
FIVE PERCENT DISCOUNT VALUE, IS ESTIMATED AT $676,000.  THIS DOES NOT INCLUDE ANY COSTS ASSOCIATED WITH
ADDITIONAL MONITORING THAT MUST BE PERFORMED AS A RESULT OF THE EPA FIVE YEAR REVIEW.

5.2 STATUTORY DETERMINATIONS

THE SELECTED REMEDY FOR DDOU OPERABLE UNIT 2 MEETS THE STATUTORY REQUIREMENTS OF SECTION 121 OF CERCLA AS
AMENDED BY SARA.  THESE STATUTORY REQUIREMENTS INCLUDE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT,
COMPLIANCE WITH ARARS, COST EFFECTIVENESS, UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE, AND PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.  THE
MANNER IN WHICH THE SELECTED REMEDY FOR DDOU OU 2 MEETS EACH OF THESE REQUIREMENTS IS PRESENTED IN THE
FOLLOWING DISCUSSION.

5.2.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY FOR DDOU OU 2 PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH THE FOLLOWING ENGINEERING
CONTROLS:

• EXCAVATION AND INCINERATION OF ALL SOIL CONTAINING AT LEAST 1 MG/KG OF BROMACIL OR CHLORDANE
FROM THE FRENCH DRAIN;

• EXTRACTION AND TREATMENT OF ALL GROUND WATER UNTIL CONTAMINANT CONCENTRATIONS ARE BELOW THEIR
MCLS, OR THE POTENTIAL HEALTH RISKS ARE LESS THAN 1 X (10-6) FOR CONTAMINANTS WITHOUT MCLS.

REMOVAL AND INCINERATION OF THE SOIL AT OU 2 WILL ELIMINATE THE SOURCE OF PESTICIDE AND HERBICIDE
CONTAMINATION IN THE GROUND WATER AS WELL AS REMOVING THE POTENTIAL FOR CONTACT WITH THESE CONTAMINANTS IN
SOIL, AND THUS THIS WILL NO LONGER BE A COMPLETE PATHWAY.  TREATMENT OF CONTAMINATED GROUND WATER AT OU 2 TO
A LEVEL BELOW THE MCLS WILL RESULT IN LESS THAN A 1 X (10-6) CANCER RISK TO POTENTIAL FUTURE GROUNDWATER
USERS. CURRENTLY, THE CONTAMINANTS IN THE GROUND WATER DO NOT POSE A RISK TO ANYONE BECAUSE THERE IS NO
COMPLETE PATHWAY TO A GROUNDWATER USER. HOWEVER, THERE IS A POTENTIAL FOR A CANCER RISK OF 3 X (10-4) AND A
HAZARD INDEX OF 200 IF SOMEONE WERE TO BECOME A GROUNDWATER USER AT A LATER DATE. THE REMEDY WILL NOT
ELIMINATE THE POTENTIAL FOR A GROUNDWATER PATHWAY, BUT IT WILL REDUCE CONTAMINANT CONCENTRATIONS TO LEVELS
WHICH WOULD NOT PRESENT A SIGNIFICANT RISK.  THE SELECTED REMEDY FOR SOIL AND GROUND WATER AT OU 2 WILL NOT
POSE AN UNACCEPTABLE SHORT-TERM RISK AND WILL HAVE THE EFFECT OF MINIMIZING CROSS-MEDIA IMPACTS.

5.2.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

SECTION 121(D)(1) OF CERCLA AS AMENDED BY SARA, REQUIRES THAT REMEDIAL ACTIONS MUST ATTAIN A DEGREE OF
CLEANUP WHICH ASSURES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IN ADDITION, REMEDIAL ACTION THAT
LEAVES ANY HAZARDOUS SUBSTANCES, POLLUTANTS, OR CONTAMINANTS ON SITE MUST, UPON THEIR COMPLETION, MEET A
LEVEL OR STANDARD WHICH AT LEAST ATTAINS LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE STANDARDS,
REQUIREMENTS, LIMITATIONS, OR CRITERIA THAT ARE "APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS" (ARARS)
UNDER THE CIRCUMSTANCES OF THE RELEASE.  ARARS INCLUDE FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND
LIMITATIONS AND ANY PROMULGATED STANDARDS, REQUIREMENTS, CRITERIA OR LIMITATIONS UNDER STATE ENVIRONMENTAL OR
FACILITY SITING REGULATIONS AND THAT ARE MORE STRINGENT THAN FEDERAL STANDARDS.

CONTROL, AND OTHER SUBSTANTIVE ENVIRONMENTAL PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED
UNDER FEDERAL OR STATE LAW THAT SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAMINANT,
REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A REMEDIAL ACTION SITE.  "RELEVANT AND APPROPRIATE"
REQUIREMENTS ARE CLEANUP STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE ENVIRONMENTAL PROTECTION
REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT, WHILE NOT "APPLICABLE" TO
A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAMINANT, REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A
REMEDIAL ACTION SITE, ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT THE SITE
THAT THEIR USE IS WELL-SUITED TO THE PARTICULAR SITE.

IN DETERMINING WHICH REQUIREMENTS ARE RELEVANT AND APPROPRIATE, THE CRITERIA DIFFER DEPENDING ON THE TYPE OF
REQUIREMENT UNDER CONSIDERATION, I.E., CHEMICAL-SPECIFIC, LOCATION-SPECIFIC, OR ACTION-SPECIFIC. ACCORDING TO
THE NCP, CHEMICAL-SPECIFIC ARARS ARE USUALLY HEALTH OR RISK-BASED NUMERICAL VALUES WHICH ESTABLISH THE
ACCEPTABLE AMOUNT OR CONCENTRATION OF A CHEMICAL THAT MAY REMAIN IN, OR BE DISCHARGED TO, THE AMBIENT



ENVIRONMENT.  LOCATION-SPECIFIC ARARS GENERALLY ARE RESTRICTIONS PLACED UPON THE CONCENTRATION OF HAZARDOUS
SUBSTANCES OR THE CONDUCT OF ACTIVITIES SOLELY BECAUSE THEY ARE IN SPECIAL LOCATIONS.  SOME EXAMPLES OF
SPECIAL LOCATIONS INCLUDE FLOODPLAINS, WETLANDS, HISTORIC PLACES, AND SENSITIVE ECOSYSTEMS OR HABITATS. 
ACTION-SPECIFIC ARARS ARE USUALLY TECHNOLOGY- OR ACTIVITY-BASED REQUIREMENTS OR LIMITATIONS ON ACTIONS TAKEN
WITH RESPECT TO HAZARDOUS WASTES, OR REQUIREMENTS TO CONDUCT CERTAIN ACTIONS TO ADDRESS PARTICULAR
CIRCUMSTANCES AT A SITE.  REMEDIAL ALTERNATIVES WHICH INVOLVE, FOR EXAMPLE, CLOSURE OR DISCHARGE OF DREDGED
OR FILL MATERIAL MAY BE SUBJECT TO ARARS OF RCRA AND THE CLEAN WATER ACT.

THE REMEDIAL ACTION PROPOSED, THE HAZARDOUS SUBSTANCES PRESENT AT THE SITE, AS WELL AS THE PHYSICAL
CHARACTERISTICS OF THE SITE AND THE POTENTIAL RECEPTOR POPULATION, WERE ALL CONSIDERED WHEN DETERMINING WHICH
REQUIREMENTS ARE APPLICABLE OR RELEVANT AND APPROPRIATE TO THE SELECTED REMEDY FOR DDOU OU 2.  FEDERAL AND
STATE LAWS, STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS WERE REVIEWED FOR POSSIBLE APPLICABILITY TO
THE DDOU OU 2 SITE.  A COMPLETE LIST OF THE POTENTIALLY RELEVANT FEDERAL AND STATE ARARS IS PRESENTED IN
APPENDIX A OF THE OU 2 FEASIBILITY STUDY REPORT.

THROUGH CAREFUL REVIEW OF THE ARARS, IT HAS BEEN DETERMINED THAT THE REMEDY SELECTED FOR OU 2 WILL MEET ALL
APPLICABLE OR RELEVANT AND APPROPRIATE PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS OF FEDERAL OR STATE LAWS. 
THEREFORE, NO SARA SECTION 121(D)(4) WAIVER WILL BE NECESSARY.  A BRIEF DISCUSSION OF HOW THE SELECTED REMEDY
FOR OU 2 SATISFIES THE PRINCIPAL ARARS ASSOCIATED WITH THE SITE IS PRESENTED BELOW.

CHEMICAL-SPECIFIC REQUIREMENTS: IN GENERAL, THE CHEMICAL-SPECIFIC ARARS SET HEALTH- OR RISK-BASED
CONCENTRATION LIMITS IN VARIOUS ENVIRONMENTAL MEDIA.  GROUNDWATER QUALITY ARARS FOR DDOU OU 2 ARE BASED ON
THE SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS (MCLS), THE MAXIMUM PERMISSIBLE LEVELS OF A
CONTAMINANT IN WATER WHICH IS DELIVERED TO ANY USER OF A PUBLIC WATER SYSTEM.  MCLS ARE GENERALLY RELEVANT
AND APPROPRIATE AS CLEANUP STANDARDS FOR CONTAMINATED GROUND WATER THAT IS OR MAY BE USED FOR DRINKING. 
OTHER APPLICABLE REQUIREMENTS INCLUDE THE CLEAN AIR ACT, THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
(OSHA) REGULATIONS, AND THE DEPARTMENT OF TRANSPORTATION (DOT) HAZARDOUS MATERIAL TRANSPORTATION REGULATIONS. 
THE STATE OF UTAH PUBLIC DRINKING WATER REGULATIONS ARE RELEVANT AND APPROPRIATE TO THE DDOU OU 2 SELECTED
REMEDY. IN ADDITION, THE UTAH GROUNDWATER QUALITY PROTECTION REGULATIONS ARE APPLICABLE TO THE SITE. 
POTENTIAL FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS ARE PRESENTED IN TABLES 8 AND 9, RESPECTIVELY.

LOCATION-SPECIFIC REQUIREMENTS: THE LOCATION-SPECIFIC ARARS SET RESTRICTIONS ON REMEDIATION ACTIVITIES,
DEPENDING ON THE LOCATION OF A SITE OR ITS IMMEDIATE ENVIRONS.  THERE ARE NO LOCATION-SPECIFIC ARARS
ASSOCIATED WITH THE SELECTED REMEDY FOR DDOU OU 2.

ACTION-SPECIFIC REQUIREMENTS: PERFORMANCE, DESIGN, OR OTHER ACTION-SPECIFIC REQUIREMENTS SET CONTROLS OR
RESTRICTIONS ON CERTAIN KINDS OF REMEDIAL ACTIVITIES RELATED TO MANAGEMENT OF HAZARDOUS SUBSTANCES,
POLLUTANTS, AND CONTAMINANTS.  FEDERAL ACTION- SPECIFIC ARARS WHICH ARE RELEVANT TO THE REMEDIATION
ACTIVITIES AT DDOU OU 2 INCLUDE FEDERAL UNDERGROUND INJECTION CONTROL REGULATIONS, RCRA LAND DISPOSAL AND
CLOSURE REGULATIONS, AND OSHA.  STATE REQUIREMENTS INCLUDE THE UTAH STATE ENGINEER'S REGULATIONS FOR WELL
CONSTRUCTION AND PUMPING ACTIVITIES, THE UTAH CORRECTIVE ACTION CLEANUP STANDARDS POLICY FOR CLEANUP LEVELS,
AND THE UTAH AIR QUALITY REGULATIONS.  POTENTIAL FEDERAL AND STATE ACTION-SPECIFIC ARARS ARE PRESENTED IN
TABLES 10 AND 11, RESPECTIVELY.

TO BE CONSIDERED REQUIREMENTS: IN IMPLEMENTING THE SELECTED REMEDY FOR OU 2, DDOU HAS AGREED TO CONSIDER A
NUMBER OF REQUIREMENTS THAT ARE NOT LEGALLY BINDING.  TBC REQUIREMENTS INCLUDE THE FOLLOWING PROPOSED MCLS:
CHLORDANE (2 UG/L); CIS-1.2-DICHLOROETHENE (70 UG/L); TRANS-1,2-DICHLORETHENE (100 UG/L): AND
TETRACHLOROETHENE (5 UG/L).

5.3 COST EFFECTIVENESS

OVERALL COST-EFFECTIVENESS CAN BE DEFINED AS THE REDUCTION IN THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT PER
DOLLARS EXPENDED ON A REMEDY.  THE SELECTED REMEDY FOR DDOU OU 2 IS THE MOST COST-EFFECTIVE ALTERNATIVE
BECAUSE IT PROVIDES THE MAXIMUM EFFECTIVENESS PROPORTIONAL TO COST OF ANY OF THE ALTERNATIVES ANALYZED.

5.4 UTILIZATION OF PERMANENT SOLUTIONS

THIS SECTION BRIEFLY DESCRIBES THE RATIONALE FOR THE SELECTED REMEDY AND EXPLAINS HOW THE REMEDY PROVIDES THE
BEST BALANCE OF TRADEOFFS AMONG ALL THE ALTERNATIVES WITH RESPECT TO THE FIVE SUMMARY BALANCING CRITERIA,
WHICH INCLUDE:

   1.  LONG-TERM EFFECTIVENESS AND PERMANENCE
   2.  REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT
   3.  SHORT-TERM EFFECTIVENESS
   4.  IMPLEMENTABILITY
   5.  COST



OTHER CRITERIA INCLUDE STATE AND COMMUNITY ACCEPTANCE.  A DETAILED COMPARATIVE ANALYSIS OF ALL THE
ALTERNATIVES IS PRESENTED IN THE WORKSHEETS PROVIDED IN APPENDIX B OF THE OU 2 FS REPORT.

OF THE SIX ALTERNATIVES SELECTED FOR DETAILED ANALYSIS (ALTERNATIVES 1, 2, 4, 6, 7, AND 12), ALTERNATIVES
6,7, AND 12 RATE COMPARABLY WITH RESPECT TO THE FIVE PRIMARY BALANCING CRITERIA AND ARE SUPERIOR TO
ALTERNATIVES 1,2, AND 4.  HOWEVER, ALTERNATIVE 7 (OFF-SITE GROUNDWATER TREATMENT AND SOIL INCINERATION) RATED
SLIGHTLY LOWER THAN ALTERNATIVE 6 (ON-SITE GROUND WATER AND OFF-SITE SOIL INCINERATION) AND ALTERNATIVE 12
(ENHANCED ON-SITE GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION) WITH RESPECT TO IMPLEMENTABILITY AND
COST.  BECAUSE ALTERNATIVE 7 WOULD REQUIRE CONSUMPTIVE USE OF GROUND WATER, IT WAS NOT CONSIDERED ACCEPTABLE
BY THE STATE OF UTAH.  ALTERNATIVE 6 WAS CHOSEN OVER ALTERNATIVE 12 BECAUSE IT HAS A LOWER COST, AND RATED
HIGHER WITH RESPECT TO IMPLEMENTABILITY.

THE SELECTED REMEDY FOR DDOU OU 2 UTILIZES PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES TO THE MAXIMUM
EXTENT PRACTICABLE.  IT IS ESTIMATED THAT REMEDIATION OF SOIL AND GROUND WATER WILL BE COMPLETE WHEN THE
5-YEAR REVIEW IS CONDUCTED BY DDOU.  IN ORDER TO ENSURE THE EFFECTIVENESS OF THE REMEDY, MONITORING AND
MANAGEMENT OF THE SITE WILL BE REQUIRED FOR AT LEAST TWO YEARS ON A QUARTERLY BASIS AFTER REMEDIATION IS
COMPLETED OR UNTIL FIVE YEARS AFTER THE START OF REMEDIATION, WHICHEVER IS LATER.  THE CONTAMINANT VOLUME IN
THE GROUND WATER WILL BE REDUCED THROUGH AIR STRIPPING APPROXIMATELY 50 MILLION GALLONS OF CONTAMINATED
GROUND WATER FOR REMOVAL OF ORGANICS.  CONTAMINATED SOILS WILL BE INCINERATED AND SENT TO A LANDFILL TO
REDUCE MOBILITY.

5.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE SELECTED REMEDY USES TREATMENT TO THE MAXIMUM EXTENT PRACTICAL. CONTAMINATED SOILS WILL BE INCINERATED,
ELIMINATING THE POTENTIAL FOR CONTACT WITH CONTAMINANTS IN THE SOILS AND ELIMINATING THE SOURCE OF PESTICIDE
CONTAMINATION IN THE GROUND WATER.  THE OTHER POTENTIAL THREAT IS INGESTION AND INHALATION OF CONTAMINANTS IN
GROUND WATER.  THE SELECTED REMEDY TREATS THE GROUND WATER THROUGH AN AIR STRIPPING SYSTEM THAT MAY INCLUDE
LIQUID PHASE CARBON ADSORPTION.

5.6 DOCUMENTATION OF NO SIGNIFICANT CHANGES

THE PROPOSED PLAN FOR DDOU OU 2 WAS RELEASED FOR PUBLIC COMMENT IN JUNE 1990.  THE PROPOSED PLAN IDENTIFIED
ALTERNATIVE 6, ON-SITE GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION, AS THE PREFERRED ALTERNATIVE.
ALL WRITTEN AND VERBAL COMMENTS SUBMITTED DURING THE COMMENT PERIOD WERE REVIEWED.  THE CONCLUSION OF THIS
REVIEW WAS THAT NO SIGNIFICANT CHANGES TO THE REMEDY, AS IDENTIFIED IN THE PROPOSED PLAN, WERE NECESSARY.



#RS
               RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION

                             DDOU OPERABLE UNIT 2

1.0 OVERVIEW

THIS RESPONSIVENESS SUMMARY SERVES TWO PURPOSES: FIRST, IT PROVIDES REGULATORS WITH INFORMATION ABOUT THE
VIEWS OF THE COMMUNITY WITH REGARD TO THE PROPOSED REMEDIAL ACTION FOR DDOU OPERABLE UNIT 2.  SECOND, IT
DOCUMENTS HOW PUBLIC COMMENTS HAVE BEEN CONSIDERED DURING THE DECISION-MAKING PROCESS AND PROVIDES ANSWERS TO
SIGNIFICANT COMMENTS.

THE PHASE II REMEDIAL INVESTIGATION REPORT AND THE OU 2 FEASIBILITY STUDY REPORT AND PROPOSED PLAN WERE MADE
AVAILABLE TO THE PUBLIC FOR COMMENT FROM JUNE 15 THROUGH JULY 14, 1990.  A PUBLIC MEETING WAS HELD AT THE
WEBER COUNTY LIBRARY ON JULY 2,1990.  AS PRESENTED IN THE PROPOSED PLAN, THE PREFERRED ALTERNATIVE FOR DDOU
OPERABLE UNIT 2 WAS ALTERNATIVE 6, ON-SITE GROUNDWATER TREATMENT AND OFF-SITE SOIL INCINERATION.

ONLY ONE COMMENT WAS RECEIVED FROM THE PUBLIC DURING THE PUBLIC COMMENT PERIOD AND THE PUBLIC MEETING.  THAT
COMMENT WAS A REQUEST FOR INFORMATION ON THE PROPOSED SCHEDULE FOR REMEDIATION OF ALL OF THE DDOU OPERABLE
UNITS.  THUS, APPARENTLY THE RESIDENTS AND OFFICIALS LOCATED IN THE VICINITY OF DDOU HAVE NO OBJECTIONS TO
THE PROPOSED REMEDIAL ALTERNATIVE FOR OU 2.

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT

A COMMUNITY RELATIONS PLAN FOR DDOU IS CURRENTLY UNDER REVIEW BY THE REGULATORY AGENCIES.  AS PART OF THE
COMMUNITY RELATION PLAN (CRP), INTERVIEWS WERE CONDUCTED WITH LOCAL RESIDENTS AND LEADERS AND COUNTY AND
STATE OFFICIALS DURING THE PERIOD FROM JULY 5 THROUGH JULY 18,1990.  THE PURPOSE OF THE INTERVIEWS WAS TO
DETERMINE HOW DDOU COULD BEST PROVIDE INFORMATION TO THE COMMUNITY AND THE NATURE OF COMMUNITY CONCERNS
REGARDING THE DDOU SITE.  OTHER COMMUNITY ACTIVITIES INCLUDE A PRESS RELEASE AND PUBLIC MEETING ASSOCIATED
WITH THE DDOU OU 2 FS.  BASED ON THE PUBLIC INTERVIEWS AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT
PERIOD, COMMUNITY INTEREST IN THE CLEANUP OF DDOU HAS BEEN VERY LOW, WITH FEW COMMUNITY CONCERNS EXPRESSED.

3.0 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND DDOU RESPONSE

ONLY ONE COMMENT WAS RECEIVED DURING THE PUBLIC MEETING AND RESPONSE PERIOD.  THAT COMMENT IS SUMMARIZED
BELOW.

3.1 LOCAL COMMUNITY COMMENTS

1. AT THE PUBLIC MEETING A REPRESENTATIVE OF THE OGDEN NATURE CENTER WHICH IS LOCATED ADJACENT TO DDOU TO THE
SOUTH, REQUESTED INFORMATION ON THE PROPOSED LENGTH OF TIME FOR COMPLETE CLEANUP OF OU 2 AND WHETHER OR NOT
COMPLETE CLEANUP WOULD OCCUR AT OU 2 BEFORE THE CLEANUP PROCESS AT OTHER OPERABLE UNITS WAS TO BEGIN.

DDOU RESPONSE: DDOU RESPONDED THAT THEY WOULD BE WORKING ON ALL FOUR OPERABLE UNITS CONCURRENTLY.  THE
PREDICTED TIME FOR REMEDIATION OF OU 2 IS APPROXIMATELY 3 YEARS, ALTHOUGH THE TIME REQUIRED FOR REMEDIATION
IS VERY HARD TO PREDICT AT THIS STAGE.

3.2 TECHNICAL COMMENTS

THE ONLY TECHNICAL COMMENTS RECEIVED WERE THE EPA COMMENTS ON THE DRAFT FINAL FEASIBILITY STUDY REPORT FOR OU
2.  A RESPONSE TO THOSE COMMENTS IS PRESENTED BELOW.

1. PAGE 2-2. SECTION 2.2.1.3. THE FS DOES NOT DISCUSS A REVERSAL OF THE VERTICAL GRADIENT IN A FUTURE USE
SCENARIO.  THIS POSSIBILITY REMAINS A CONCERN.

DDOU RESPONSE: WHILE A GRADIENT REVERSAL IS A POSSIBILITY, THE POSSIBILITY IS EXTREMELY REMOTE DURING THE
TIME-FRAME IN WHICH THE SELECTED REMEDY IS PROJECTED TO BE COMPLETED.  HOWEVER, THE POTENTIAL FOR A GRADIENT
REVERSAL IS MENTIONED IN SECTION 1.0 OF THE DECISION SUMMARY.  IN ADDITION, LIMITATIONS ON PUMPING RATES OF
MUNICIPAL WELLS HAS BEEN INCLUDED AS A POSSIBLE INSTITUTIONAL CONTROL IN SECTION 4.3.2.

2. PAGE 2-9 (NOW 2-10), SECTION 2.3.1.6.  NO CHANGE WAS MADE IN THE STATEMENT REGARDING THE EXTENT OF
TRICHLOROETHENE (TCE) CONTAMINATION. GIVEN THE LACK OF A CLEAR DOWNWARD TREND IN THE GROUND WATER
CONCENTRATION LEVELS AT OU 2, THE FS SHOULD ACKNOWLEDGE THAT THE CURRENT 5 UG/L PLUME MAY INCREASE IN SIZE
BEFORE REMEDIES BEGIN.

DDOU RESPONSE: THIS HAS BEEN ACKNOWLEDGED IN SECTION 3.1 OF THE DECISION SUMMARY.



3. PAGE 207, SECTIONS 2.2.2.3. AND 2.2.2.7. (NOW SECTIONS 2.2.4.3. AND 2.2.5.3.)  THE TEXT WAS REORGANIZED,
BUT THE CONCERN ABOUT CHLORDANE MIGRATION INTO THE GROUND WATER WAS NOT ADDRESSED.  THE ONLY CHEMICAL  FACTOR
MENTIONED WAS A LABORATORY-BASED PARTITION COEFFICIENT.

RESPONSE: THE TERM "IMMOBILE" WAS USED IN A RELATIVE SENSE, RATHER THAN THE ABSOLUTE SENSE WHICH HAS BEEN
INTERPRETED BY THE REVIEWER.  IN OTHER WORDS, CHLORDANE CAN BE EXPECTED TO MOVE AT AN EXTREMELY SLOW RATE. 
THIS IS NOT CONTRADICTED BY THE PRESENCE OF CHLORDANE IN GROUND WATER.  THE ORGANIC CARBON PARTITION
COEFFICIENT (KOC) VALUE CITED IS THE BEST INDICATION, ON A QUALITATIVE BASIS, OF HOW SLOWLY CHLORDANE WILL
MOVE TOWARD GROUND WATER.  THE (KOC) VALUE OF 140,000 INDICATES THAT IT SORBS VERY STRONGLY TO SOIL WITH ANY
ORGANIC COMPONENT.  THIS MAY NOT HAVE BEEN TRUE IN THE PAST IF SPILLS IN THE PESTICIDE MIXING AREA INTRODUCED
CHLORDANE WITH AN ORGANIC CARRIER SOLVENT.



#TA
                                    TABLE 1

           SELECTION OF INDICATOR CHEMICALS FOR CARCINOGENIC EFFECTS

                      MAXIMUM OF      NUMBER OF               INGESTION
                      CONCENTRATION   POSITIVES OUT OF            SF
   COMPOUND           MEASURED(1)     48 SAMPLES              MG/KG/DAY(-1)

   GROUNDWATER

   BENZENE            2.0 X (10-4)        3                   2.9 X (10-2)
   BROMOFORM          5.4 X (10-3)        2                   7.9 X (10-3)
   CHLOROFORM         9.4 X (10-3)        10(5)               6.1 X (10-3)
   1,1-DICHLOROETHANE 1.7 X (10-3)        3                   9.1 X (10-2)
   1,1-DICHLOROETHENE 4.0 X (10-4)        2                   6.0 X (10-1)
   DICHLOROMETHANE    6.1 X (10-3)        1                   7.5 X (10-3)
   TETRACHLOROETHENE  7.8 X (10-3)        13                  5.1 X (10-2)
   TRICHLOROETHENE    2.5 X (10-2)        19                  1.1 X (10-2)
   CHLORDANE          4.6 X (10-3)        2(4)                1.3 X (10-0)
   DDD                2.0 X (10-5)        1(4)                2.4 X (10-1)

   *SOIL

   *CHLORDANE         4.5 X (10-2)        NA                  1.3 X (10-1)



                              TABLE 1 (CONTINUED)

                                          WEIGHT OF         CARCINOGENIC
                      INHALATION SF       EVIDENCE              INDEX
   COMPOUND           (MG/KG/DAY-1)(2)  CLASSIFICATION      (CONC. X ORAL
                                          (3)                  SF + 35)
   *GROUNDWATER

   BENZENE            2.9 X (10-2)          A                 1.7 X (10-7)
   BROMOFORM            NA                  B2                1.2 X (10-6)
   CHLOROFORM         8.1 X (10-2)          B2                1.6 X (10-6)
   1,1-DICHLOROETHANE   NA                  B2                4.4 X (10-6)
   1,1-DICHLOROETHENE 1.2 X (10-0)          C                 6.9 X (10-6)
   DICHLOROMETHANE    1.6 X (10-3)          B2                1.3 X (10-6)
   TETRACHLOROETHENE  3.3 X (10-3)          B2                1.1 X (10-6)
   TRICHLOROETHENE    1.3 X (10-2)          B2                7.9 X (10-6)
   CHLORDANE          1.3 X (10-0)          B2                1.7 X (10-4)
   DDD             NA                       B2                1.4 X (10-7)

   SOIL

   CHLORDANE          1.3 X (10-0)                  B2        1.4 X (10-7)

   *  COMPOUNDS SELECTED AS INDICATOR CHEMICALS.

   (1) IN UNITS OF MG/L FOR GROUNDWATER SAMPLES AND MG/KG FOR SOIL SAMPLES.
   (2) NOT USED FOR CALCULATION OF CARCINOGENIC INDEX.  INCLUDED FOR
   CALCULATING THE CANCER RISKS IN TABLE 5.
   (3) A - HUMAN CARCINOGEN
   B2 - PROBABLE HUMAN CARCINOGEN
   C - POSSIBLE HUMAN CARCINOGEN
   (4) NUMBER OF POSITIVES OUT OF 32 SAMPLES.
   (5) CHLOROFORM WAS DETECTED IN SIX BLANKS.
   (6) CALCULATED AS CONCENTRATION TIMES SLOPE FACTOR.  NOT DIRECTLY
   COMPARABLE TO GROUNDWATER INDICES.
   NA NOT AVAILABLE.



                                    TABLE 2

       SELECTION OF INDICATOR CHEMICALS FOR NONCARCINOGENIC HEALTH EFFECTS

                      MAXIMUM         NUMBER OF               INGESTION
                      CONCENTRATION   POSITIVES OUT OF           RFD
   COMPOUND           MEASURED(1)     48 SAMPLES              MG/KG/DAY

   *GROUNDWATER

   BENZENE            2.0 X 10-4          2                   7.0 X (10-4)
   BROMOFORM          5.4 X (10-3)        3                   2.0 X (10-2)
   CARBON DISULFIDE   2.0 X 10-4          3                   1.0 X (10-1)
   CHLOROFORM         9.4 X (10-3)        10(3)               1.0 X (10-2)
   1,1-DICHLOROETHANE 1.7 X (10-3)        3                   1.0 X (10-1)
   1,1-DICHLOROETHENE 4.0 X 10-4          2                   9.0 X (10-3)
   TRANS-1
   ,2-DICHLOROETHENE 1.8 X (10-3)         6                   2.0 X (10-2)
   CIS-
   1,2-DICHLOROETHENE 2.0 X (10-1)        20                  2.0 X (10-2)
   DICHLOROMETHANE    6.1 X (10-3)        1                   6.0 X (10-2)
   TETRACHLOROETHENE  7.8 X (10-3)        13                  1.0 X (10-2)
   1,1
   ,1-TRICHLOROETHANE 2.1 X (10-3)        3(3)                9.0 X (10-2)
   TRICHLOROETHENE    2.5 X (10-2)        19                  7.0 X (10-3)
   CHLORDANE          4.6 X (10-3)        2(4)                6.0 X (10-5)
   DDD                2.0 X (10-5)        1(4)                    NA
   DELTA-BHC          1.2 X (10-2)        4(4)                3.0 X (10-4)
   ENDOSULFAN I       1.3 X (10-5)        2(4)                1.3 X (10-5)

   SOIL

   BENZOIC ACID       6.0 X (10-1)        NA                  4.0 X (10-0)
   BROMACIL           3.7 X (10-3)        NA                  1.3 X (10-2)
   CHLORDANE          4.5 X (10-2)        NA                  6.0 X (10-5)



                              TABLE 2 (CONTINUED)

                                INHALATION          NONCARCINOGENIC
                                  RFD (2)               INDEX
            COMPOUND            (MG/KG/DAY)     (CONC. X 1/ORAL RFD + 35

   GROUNDWATER

   BENZENE                      NA                  8.2 X (10-3)
   BROMOFORM                    NA                  7.7 X (10-3)
   CARBON DISULFIDE             NA                  5.7 X 10-5
   CHLOROFORM                   NA                  2.7 X (10-2)
   1,1-DICHLOROETHANE           NA                  5.0 X 10-4
   1,1-DICHLOROETHENE           NA                  1.3 X (10-3)
   TRANS-1,2-DICHLOROETHENE     NA                  2.6 X (10-3)
   CIS-1,2-DICHLOROETHENE       NA                  2.9 X (10-1)
   DICHLOROMETHANE              8.6 X (10-1)        2.9 X (10-3)
   TETRACHLOROETHENE            NA                  2.2 X (10-2)
   1,1,1-TRICHLOROETHANE        3.0 X (10-1)        7.0 X 10-4
   *TRICHLOROETHENE             7.0 X (10-3)        1.0 X (10-1)
   *CHLORDANE                   NA                  2.3 X (10-1)
   *DDD                         NA                      NC
   DELTA-BHC                    NA                  1.1 X (10-0)
   ENDOULFAN I                  NA                  7.4 X (10-3)

   SOIL

   BENZOIC ACID                 NA                  1.5 X 10(5)
   BROMACIL                     NA                  2.8 X 10(5)
   CHLORDANE                    NA                  7.5 X 10(5)

   * COMPOUNDS SELECTED AS INDICATOR CHEMICALS.
   (1) IN UNITS OF MG/L FOR GROUNDWATER SAMPLES AND MG/KG FOR SOIL SAMPLES.
   (2) NOT USED FOR CALCULATION OF NONCARCINOGENIC INDEX. INCLUDED FOR
   CALCULATING THE HAZARD QUOTIENTS IN TABLE 5.
   (3)CHLOROFORM WAS DETECTED IN SIX BLANKS AND 1,1,1-TRICHLOROETHANE WAS
   DETECTED IN TWO BLANKS.
   (4) NUMBER OF POSITIVES OUT OF 32 SAMPLES.
   (5) CALCULATED AS MAXIMUM CONCENTRATION DIVIDED REFERENCE DOSE.  NOT
   DIRECTLY COMPARABLE TO GROUNDWATER INDICES.
   NA - NOT AVAILABLE OR NOT APPLICABLE
   NC - NOT CALCULATED
   RFD - REFERENCE DOSE


